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Note.—Any of the rove. d asad s may also be had sepa 


3d., and 108. each 


Geography | = the British Colonies and Dependencies 
: ' mmercial, and Historical. By Ja 
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Fellow Ok Seles aman u miner for t! 
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Part 1. —f UCLID, Books L. and IL. With Ne tes, Examples 
130 pp. Price 1s. 6d. 
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Part 1le—ALGEBRA. 136 pp. Price is. 6d 


How to Prepare Notes of Lessons. A Manual of | tios 
and Models for Pupil Teachers and Students in Training ¢ By W 
Tayvtor, Normal Master in the N utional Society's ‘Training ‘ 
iso pp. Price as. 

The Teacher’s Manual of Mental Arithmetic, | rei! sene 
of Examples, Exercises, and Speécimer leaching, intende 
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Arithmetic. 108 pp. Price 1s.. 6d. 
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ARITHMETIC PRIZE PAPERS. 


BY W. P. WORKMAN, M.A., B.SC., 


Head Master of Kingswood School; late Fellow of Trinity 
College, Cambridge. 





Paper No. IV. (K.S. 1891). 


1. The reciprocal of an integer is ‘00016126 . . . . Whatare 
the next five figures ? 
2. Calculate to the first five significant figures— 
6201-? + 6202-2 — 6203-2 — 6204-2 — 2°6201—! 6202-! 
+ 2°6203-—! 6204-1. 
3. Verify that the numerator of 1+4+$+.. ..+ 4 is 
divisible by 19. 
4. Simplify and express as decimals— 
(1) ‘619047 X *igo476 x *90476i 
047619 X *476190 X *761904 
(2) § °61369863 x -243960 x °647619 2? 
t+} x +1 3698636 x*43902 x “4761905 
(3) *301369863 + *2002439, verifying your result by vulgar 
fractions. 
5. Working throughout in scale 12— 
(1) Multiply 123456 by 789/eo. 
(2) Prove your result by ‘casting out elevens.’ What is the 
chance of an error remaining undetected by this process ? 
(3) Find the G.C.M. of 86417 and ¢¢¢¢¢ in undenary scale, 
(4) Simplify :-— 


[a I IL I 125255 
48145 118.) Lioz t 300 | 


(5) Without working the duodecimals, state which of the 
following fractions will give (a) non-circulating, (4) pure circu- 
lating, (c) mixed circulating duodecimals, and state all the in- 
formation thus obtainable about the number of figures in the 
decimal or in the circulating periods :— 

st ee a oe oe oe 

160’ 6¢4’ 441’ 41’ 8 10° ¢ 
6. (1) Prove that if in the undecimal system a fraction be written 
down at random, the chances against its giving rise ‘to a non- 
arcwator are exactly ro to I. 


( . . I ° ° 
(2) It being given that — (scale 10) is a pure circulator of 
70 
"00 f 1 , — 
700 figures, and z; 8 pure circulator of 382 figures, prove that 
393 
I 

— wi ye4 at the 1,203, 305th figure. 
347,953,968 vill begin to recur at the 1,203, 305th fig 


7. (1) A number is known to be divisible by 131. In finding its 


fifth root a figure in the answer was accidentally erased, and the 
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Prick, 6p. 
Post FREE, 8p. 


answer then read 123756. Where did the missing figure stand, 
and what was it? 

(2) In what decimal place does the cube root of ro! + 1 differ 
from 10°? 

(3) The first eight figures of the cube root of an integer are 
19993331. What are the next eight? 

8. If A can give B 15 points in 50, and can give C 20 in 50, how 
many can B give C in 70? 

g. In a certain experiment the mean of Io results gave 106092, 
that of the first six was 1°043, that of the last five was 1°07224, 
while the seventh result was the square of the sixth. Find the mean 
of the last three. 


10. A invests one-third of his money in the 24 per cents. at go, 
the other two-thirds he lends to B at 4 per cent., simple interest. 
B pays the interest duly for four years, then ceases, and atthe end of 
another four years he becomes bankrupt, and pays a dividend of 
13s. 4d. in the £ to Aon the principal and interest then owing. At 


the same time A sells out his stock at 80, and then finds that the 


whole sum received during the eight years as principal and interest 
is £10 less than that with which he began. What was his original 
amount ? 

11. When did the 29th of February last fall ona Monday? When 
will this happen again ? 


I append the paper in Mental Arithmetic, which was set along 
with the above paper. 


MENTAL ARITHMETIC. 
[ 7ime—45 minutes. | 


[1.] The answers must be written on the margin of the printed 
paper. 

[2.] A paper will receive NO MARKS which contains writing other 
than the name and answers, 


[3.] No corrected answer will be marked. 

1. Add together 3201, 3102, 3012, 123, 234, 345, 4560, and 
subtract 9999 from the result, writing down one answer only. 

2, What is the cube of 121 ? 

3. What is the square of 1331? 

4. From the sum of £3 4s. 5d. and. £4 5s. 6d. subtract the differ- 
ence of £6 4s. 8d. and £1 Is. 1d. 

5. What is the remainder after dividing 12345678987654321 by 
19? , : 
“6. Multiply 6, ‘06, ‘6, and ‘o6, and express the result as a 
decimal. 

7. Multiply 123456789 by ‘oor25. 

8. What fraction of £2 is 11s. 44d. ? Answer in lowest terms. 

g. What is the value of two-sevenths of £12 2s, od. ? 

10. What is the smallest number other than unity which exactly 
divides 701 ? ; 

ur. Find the L.C.M. of 32, 33, 35, 36, 40. 

12. Convert ?y into a decimal. 

13. Reduce ###2? to its lowest terms. 

14. What is the G.C.M. of 39024 and 11111? 
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15. What income do I obtain - investing £212 8s. in 5 }- stock 
at 97? 

16. Multiply 10125 by 9875. 

17. Simplify— 

(1) 6201*4-6202* — 6203? — 6204" — 2 6201 ‘6202+ 2°6203 ‘6204. 

(2) 1001? — 999?. 

(3) 1001° — 999". 
(4) 1oo1* — 999". 
(5) 1001° — 999". 





1. (1) Denote the missing figures, for clearness, by letters so that 
the multiplication is 


4AB 

3C 

36DE 
FG7H 

KL3MN 


From the occurrence of 36 it is clear that C must be either 8 or 9. 
Try C =9. Then since 9 xX 4AB has to begin with 36, it is 
elear that A must be o or 1. But neither 40B nor 41B can have 
the figure 7 in the ten’s place when multiplied by 3, however large 
Bbe; .*. C cannot beg; .*. Cis 8 Now since 8 x AB = 4DE, 
A must be either 5 or 6, But the 7 in FG7H shows that A cannot 
be 6, for there cannot possibly be 9 to carry from 3 x B, .*. A = 5. 
Now since 3 X 45B has 7 for its ten’s figure, B must be either 7, 8, 
or 9. But B g and B =8 would both of them give D+ H 
greater than ro, and therefore involving a figure to carry to the next 
7, and the sum is 
457 
38 
3656 
1371 


17366 


(2) ABC) 5DEsFG (HKLM 
NOP 


column. ,.°. B 





755 
ORS 
17F 
TU3 
Vv 3G 
WXY 
25 
The figures 5, F, G having been brought down from the dividend 
and inserted into their proper places, the work stands as above. 
Since 755 — QRS = 17, .". QRS = 738; .*. ABC is a three figure 
factor of 738; ., it is either 123, 240, 369, or 738. But the line 
TU3 shows that the last figure is odd, ABC is either 123 or 369. 
But the only multiple of 369 which ends in 3 has 4 figures, .°. ABC 
cannot be 369; .*. it is 123; .°. K = 6, L =1, T=1, U=2. 
Clearly also F = 6, But 17F —TU3 = V3; .°. 176— 123 = V3; 
eo s. But 123 will go into 53G 4 times; ...M=4, W=4, 
X 9, Y= 2; and since V3G — WXY =Z5, i.¢. 53G — 492 
Zs, it is clear that G=7and Z=4. Again, since 4 X 123 is 
492, and 5 X 123 is 615, it is clear that NOP must be 492, and 
therefore D and E are found at once, and the division required is 


123) 567567 (4614 


492 
755 
735 
176 
123 
537 
492 
45 
2. (1) [t2 = 1.2.3. ... 32. 
= 479001600 ; 
1+ |! 
5 2834329. 
13° 
(2) st <= 25, 9? = 81, 127 = 144, 40% = 1600, 46? = 2116, 115? 
13225, 2367 = 55696. 
fore 
(3 
/ 
\¥ 
\ y 








*, Fraction becomes 
V 68921 x 2197 
/1681 xX 4/169 
= 41 X13 
41 X 13 
= i. 
3- (1) By Aurifeuille’s formula :— 
254 + 7 = (277 — 214 4 3) (277 + 244 +- 1), 
But 2°77 + 24 + 1 = 134234113, (A) 
277 — 2 + 1 = 134201345 
= 5 X 26840269 (B) 
But 2 + 1 can be written— 
(Ist) as (2°)®+ 1, and is divisible by 2° + 1, z.¢. by 5 x 13. 
(2nd) as (2'*)3 + 1, and is divisible by 2'* + 1, ze. by the factors 
named, and also by 2!* — 2° + 1, i.e. by 4033, z.¢. by 37 X 109. 
We therefore next test the factors in (A) and (B) by 13, 37, and 109. 
We find 134234113 = 13 X 37 X 279073, 
26840269 = 109 X 246241. 
Hence 2°*+1=5 X 13 X 37 X 109 X 246241 X 279073. 

(2) 2% + 1 = 36,028, 797,018, 963, 969. 

But by its form it is divisible by 2° + 1, z.¢. by 33, and also by 
2''+ 1, 2¢ by 2049. These suggest the factors 3, 11, and 683, and 
we obtain 

2% 41 = 3X 11 X 683 X 1,598, 509,118, 371. 

This is as far as the factorisation can be easily carried. The last 
number may be prime. 

(3) 2% + 1 = 72,057, 594,037,927,937- 

But it is obviously divisible by 2° + 1, é.¢. by 257 
= 257 X 280,379,743,338,241. 
(4) 257 + 4 = (219+ 1) (25 — 219 + 7) 
= 524,289 X 274,877, 382,657 
= 3? X 174,763 X 91,625,794, 219. 

(5) 258 + 1 = (2°— 215 + 1) (2 + 2 + 1) 

by Aurifeuille’s Theorem— 
= 536,838,145 X 536,903,681 
= 5 X 107,367,629 X 536,903, 681. 

These factors are : probably prime. 

4. Suppose that £100 is to be paid to the elder when he comes 
of age, i.¢. in 2 years time, and £100 to the younger at his majority 
in 4 years. The present — of these two payments is 

100 208 ‘16 130! 
— + p B.. . — = = aan * 
SG 04)? u = = £6 ‘04)4 Asay 
Hence this sum of money would, if invested, suffice to make the pay- 
inents in question, #.¢. of £100 to each upon majority; .°. £162625 
would suffice to make a payment to each of 
“¢2)4 
aco x (33) x 162625 = £91395 45. 
13 ‘OI 

5. The hands of a watch running uniformly are together at inter- 

vals of 65,4’ of ils own time, as can be readily proved by pure 


arithmetic. They are together between V and VI after five such 
intervals. 
*, 5 such intervals correspond to 5 hours’ true time. 
” %” ? 
Ans, 6 p. m., true time. 
I I I , FF oF 
6. ie = (1+24 oe ) 
n—r r n s 8 
*(:-3) 
nm 
I r er 
Sat tt eens 
n on n n 


In this formula put 2 = 1000 and ¢ successively 0, 1, 2, 3, 4, 20d 
add the results :-— 


1050 = ‘ool. 
gtg = ‘OO! OO! OO! OOF OO OOK OCI OO! OOI OOF OO! OO... 
_ § 001 002 004 008 016 032 064 128 256 512 2 048 
o$6 — ? I 024 
__ { 001 003 009 027 O81 243 729 6 561 59 049 
vbr = 2 187 19 683 177 147 
{ ‘OO! 004 016 064 256 4 066 262 144 
ves = 1 024 16 384 1 048 576 
| 65 536 4 194 3% 


Ans, 005 O10 030 100 355 304 908 772 637 453 023 500. 
The first 31 of the above figures are correct. 
4x? + 1,481,481,451,851,861 
= 4x? + 12 X 123, et +9 
= 4x7 + 12x+9= (2x + 
if x = 123,456, 787,654, 321. 
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Hence it is a perfect square, and its square root is 
2x + 3 = 246,913,575, 308,645. 

8. (1) The number is obviously divisible by 3. But we are told 
that it is an exact fifth power ; .*. it is divisible by 3°. Perform the 
division. The quotient is 115856201. 

Point this off into fives, beginning on the eight: 115856201. 
.". the number ends in 1. 

But 4°= 1024 and 55= 3125. .*. the first figure is 4; .*. the 
root is 41; .”. the root of the original number is 123. 

The operation might, of course, have been performed by the 
ordinary method for Fifth Root, explained in a previous paper. 


(2) 28153056844 = 123° +1 
f I 
ee V 28153056844 = 123 fy + »}t 
( 123 
I 
123° 


(N.B.—As pointed out in 
Theorem is not really required.) 


«ae ee t 
5 123 © 25 1238" S 
a previous paper the Binomial 


=123}1+"- ae. 
5 2 


seg¢! . §. —3 . 3 ae ee 
§ 123° 25 123°. 128 123" 
The third term in this series does not enter until the twentieth 
decimal place (its value is ‘000,000,000,000,000,000,012,414,9...), 
and therefore we are concerned only with the second term. 


The calculation of the second term to 16 places is a simple 
matter :-— 


I 
— = 024 3 
ql 4 39 
= *024 390 243 902 439 0 
- it > > 
: = ‘008 130 081 300 813 0 
123 
I 


3 = 000 O13 219 644 391 5 


§ 
: 


107 476 783 6 


lm me TE nl 
- 
nN 
Ww 
ry 


= "000 000 000 873 794 9. 


Ans. 123°'000,000,000, 87 3,794,9..- 





9. (1) Se+essset_ereesseesTs 
2a = *'2u 2m 2N 2N 2N 2N | 2 

"303 = "3 33 33 3:3 3 | 3 
4t5in = "44+ 5 44 5 44 5 | 4 


‘a onan If/mIie@#2 e | 
Ans. ‘aouna I/enice2e. 
(2) 45 4t54t 5-1 4 
3°73 3 333 3™ 3|3 





TI2¢ ¢ee221iana | 
Ans. ‘il2eee22t/a a. 
(3) dy (scile 10) = gy (scale 20). 


13)L00('0N707 
Multiples. 


But ¢ being one-half of 10, the remainder of the work can be 
accomplished by simple division:— 

‘om 7 

~ 


and recurrence is seen to be commencing. 
Ans, ‘67,0 £8, en 5,46. D,2 9 3,966, F 17, en. 








The vicesimal contains 22 (scale 10) figures, as it should do, 


23)1 00('096 
7 
0 
no 


° 


This remainder being ,yth of 10, the evaluation may be continued 
and completed by division by 10 :— 
709 6 
on 
a I 
™ 4 
s ©? 
87 
80 
bs al 
9 
6 
ar 
ee Kon 
17 
0 2 
mo 


5 
a 
3 
t 


-ours 


0, etc. 
Ans, ‘096,00 1,1 4,3 +8, 780, +m 9,9 106, a/ em, DIT 





214, G¢, 3,520.24 er, 





The number of places here is 42, as it should be, since 
23 (scale 20) = 43 (scale 10). 


(4) tit? 
oe 

“itt 

‘itt 

ttt 

“ttt 





elnleot 
2ImcOm)372 3 /H4N(INI 
2ime orm 


av 


154 14 
I5s2¢7nt4 
21”™¢o™m 
21™¢0™ 
ee ’ 
(5) lo 1 i(61 
I 


bile 


2 2 4.0 
222 40 






Ans, eal 
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10. 65537 = 65536 ia 2464 4, 
sut if V is a prime number the number of figures in the recurring 


period of sy is either W— 1 or some sub-multipleof V—1; .*, the 


number of places in the recurring period of 65537 is either 2" or 
yme sub-multiple of 2", i.¢. is a power of 2. 

If 65537 be converted into vicesimals, its value is 83 © x, and 
therefore the second part of the question is a mere restatement of 
the first 

According to a possible guess, for it is really nothing more, of 
I. Lucas, this result is generally true of the fractions whose denomi- 
nators are : 


” 
9 


2+1,27+1, 22? +1,2? +1, etc. 
Ihe last of these is the one selected. The next would contain 
19,729 figures, and the statement that it is a prime number is one 
not likely to be readily disproved. 


11. Lets 1,000,000,000, then the given expression 
(x 10) (x — 8) (x —6) (x —4) (x —2) 
(x—1) (4 — 3) (2 5) (w — 7) (x—9) 
x — 30x* + 34013 — 1800x7 + 4384x — 3840 
x? — 2524 + 2302°— 50x? + 1689x —945 
1515 __.75__ 480 __ 3450 
: 3 = ae 
rhe process of the final division is conducted thus, by Horner’s 
method 
I 30 + 340— 1800 + 4384— 3840 
25 | 25 -—125— 375-1575 — 12000 
230 230 + 1150 + 3450+ 17250 
950 950— 4750 — 14250 
1roSo -1659 + 8445 
945 945 
! 4 15 75— 4580 3450. 
I I ss 
Now, as ‘000,000,001, the answer is imme- 
t 1000, 000, 000 


diately written down, and, correct to the first 45 places of decimals, 
’ ] ] ’ 


is 





999,999,9 )4,999,999,954,999, 999, 924,999,999, 519,999,996, 549, 


while the next five places are probably 9’s also, 


12. Let V = a, + Jag + 773 + Jaq + 7405 + 726 + az + ..c00e 
a, + Jay + Jay +4, + 705 + 776 + az + 0000 

+ (7>—1) (ay + 745 + 77a6) + (7°— 1) (az + 74g + 77a) + «0000 

Now the last line is always divisible by 7’—1, #.e. by 342, i.e. 
by 19. .*, Mis divisible by 19 if the previous line is, Z¢. if a, + 
Oy Hy + cceeee + 7 (dg + as + dg... )+ 7? (a3 + ag + ......) is, 
t.0. 1B ay Ag Hz ceeeee + 7 (ag +145 + ag + ...... )+ (§57—8) 
(3 + Gg + vveeee ) is, te. if ay + ay + az + «0.00 +7 (a2 + a; + ay 
| .) —8 (ay + ag + ono ) is. 


Rules of Divisibility for Scale XT/. 


13 
~ (1) A number is divisible by 2 if the last figure is. 
(2) ” ” ” 3 ” ” ” 
(3) ‘” ” ” 4 ’” ” ” 
(4) ae se an 5 if (with the notation of question 
12) — By + Ay Hy 4 cceeee +2 (— ay + a, + ag + ...... ) 


is zero or divisible by 5. 

(s) A number is divisible by 6 if the last figure is 6 or o. 

(6) 9° ” ” 7 if ay a, a; “> séecce 

2 {as Os, — Bg — vecees } 3 {@3— a, —ay—...... } is zero 
or divisible by y 

(7) A number is divisible by 8 if the last two figures form a 
number divisible by 8. 

(8) A number is divisible by 9 if the last two figures form a 
number divisible by 9. 

(9) A number is divisible by ¢ if it is even and divisible by 5. 
¢ if the sum of the digits is. 

sa) © és - ie 10 if the last digit is o. 

(12) vs a 11 if the sum of the digits in the 
odd places, minus the sum of the digits in the even places, is 
zero or divisible by 11, é.¢. if a, + a3 +4; + ...... —- (ag + a, 
+ ay + .... .) is divisible. 

(13) A number is divisible by 12 if even and divisible by 7. 

(14) °° - 99 13 if separately divisible by 3 & 5. 

(15) aa - om 14 if the last two figures form a 
number divisible by 14. 

he proof of these rules will be instantaneously evident to those 
who have understood the solution to 12. 


(10) ” ” ” 


” 








14. To find all the prime numbers lying between certain limits, 
say 5000 and 5300 form a table like the following, with all the 
spaces originally blank :— 





aoe fe udk? ab (sae i ae ee Se ae ee ae ae 
is] vr re] co ° is] > o oo ° is] Tr © ~ 
§ §$ 83353 5% $3 &§ 8 £3 8 

soot} 3 || 3] 353) 133] 3 7 | 23 | 3 
‘ome ett Ne eS SS —— — —] 
3 3|6r} 23] 3/47/37) 3/78] tr! 3] 7/19] 3 














| 
7 3)3| 7/| 3 | 3 | | 3/|41 | 3| 23) 37 
| 2 SS Ge Se Se 
ae os | | | Fr 
9 } 47) 3]37] 7] 3/23/29) 3} 3} 2|1r| 3 
sorr | 3 lar] 3 19 | 7| 3 | | 29| 3 | s9| 3/\% 
! 
- ~~ se BER 
37 3) 7) 38|] 3) 3) 3 | 7] 3) 334 3} | 
| | | 
ia St BE Bi ST St Bi Bl Bi SE Sr Sr Sa 8 5| 3 
ok ao te aes Rig a eo a ae ee Se 
7429| 3/73 3) 7)" 3 | 3t| 3 | 7| 3) 
ae ae Gk = } es | 
oi3i | 3 | | 3] 7] | 3}27] 33] 3 7 





(1) Since 5001 is divisible by 3, every third number, beginniug 
with soor and going vertically downward one column and then 
down the next, is divisible by 3. Insert a 3 in every third 
space. It is seen that the threes run in diagonal lines, so that 
this is easily done, and if the object is merely to discover the 
primes this can be more expeditiously attained by drawing lines 
across the diagonals instead of writing the figures. 
(2) Insert a 5 in every space not occupied already by 3 in the 
horizontal lines commencing 5005 and 5015. 
(3) Divide 5001 by 7. The remainder is 3; .*. two more 
two’s have to be added to this number to make a multiple of 7. 
We insert a 7 in every seventh unoccupied space, beginning 
therefore with 5005. 
(4) Divide 5001 by 11. The remainder is 7, but 7 +2 x2 
= 11; .*. we begin inserting 11’s with 5005. The 11’s again 
run, like the three’s, in a diagonal line, but this line is sloping 
downwards. When this gets to the bottom of a column it 
misses a column, and starts at the top of the next but one. 
(5) Divide 5001 by 13. The remainder is 9, but 9 + 2 X2 
= 13; .*. we again begin with 5005. The arrangement in 
io’s makes every thirteenth number easy to detect. 
(6) Divide 5001 by 17. The remainder is 3, but 3 +7 X2 
= 17; .*. we begin with the seventh number below 5001. 
(7) 19 introduces a slight variation. The remainder is 4, and 
since 4 +17 X 2 = 38, we have to go 17 below 5001 before we 
find a number divisible by 19, #¢. to 5035, the place being 
already occupied. We fill up the 19 places by the knight's 
move in an upward direction, #¢. two horizontally and one 
vertically upward, 
The process is similarly continued with the other primes, 23, 29, 
31, 37> 41, 43, 47> 53» 59, 61, 67, 71. Though lengthy to describe 
it is extremely simple and easy to work, and has indeed something 
of the fascination of a game. The completed table, which witha 
little practice could be filled in in a quarter of an hour, is as shown. 
The blank spaces correspond to prime numbers, while the figures 
indicate the smallest divisors of compound numbers, 
This shows the following to be the complete list of prime numbers 
between 5000 and 5300 :— ; 
5003, 5009, 5011, 5021, 5023, 5039, 5051, 5059, 5077, 501, 
5087, 5099, 5101, 5107, 5113, 5119, 5147, 5153, 5107, 5171, 
5179 5189, 5197, 5209, 5227, 5231, 5233, 5237, 5261, 527) 
5279, 5281, 5297, 

in all thirty-three. ; 

The examination of even so small a factor table as the above give 
food for much thought. By what mysterious law of number does! 
happen that while the 11 numbers 5227-5237 contain four pnm 
numbers, the 25 numbers 5121-5145 do not contain any? * 


Construction of Factor Tables. 


The classical essay on this subject appears in the Introduction 
Glaisher’s Factor Zadbles for the Fourth Million, pp. 9-17. I 


* The longest sequence of this kind at present known is 4,652,353 to 4,652: 
containing 153 composite numbers, while one of the most remarkable is 370,2°!' 
370, 373, Containing 111 composites. A list of all sequences, containing more 0" 
100 numbers in the first 10,000,000 numbers, is given on p. 64 of the Introduct® 
to Glaisher’s Factor Jables for the Sixth Million. 
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would take too much space to explain Glaisher’s method in detail. 
The essential difference between it and the method given above is 
that multiples of 3 and of 5 are omitted in the first instance, and 
thus very much greater compression is attained, and the factor 
tables for any particular million can actually be got into 6 square 
yards of printed surface (excluding margins), while a million printed 
as the above specimen is printed would occupy about 20} square 
yards, But in the table as we have printed it there is great waste 
of space vertically. It is clear that the arrangement suggested is 
really not much more than one-quarter as long again as Glaisher’s. 
But although compression is thus sacrificed, yet for the young com- 
puter there is a great gain in the fact that the multiples occur 
regularly. For instance, the sevens in the Fourth Million 
occur in the 3rd, 15th, 18th, 29th, 36th, etc., places in Glaisher’s 
Tables, and there being no regularity in the intervals here, it is im- 
possible to make the table by stepping from one place to another as 
onachessboard. On the other hand the possibility of making a 
mistake in this process (and a factor table that includes mistakes is 
a crime!) is avoided by Glaisher’s method of ‘Sieves.’ This 
method can be readily explained by an example, which shall be 
taken with reference to the small factor table given above. 




















THREE-SIEVE. 


SEVEN-SIEVE. 


Procure two pieces of cardboard of the exact size of the oblongs 
marked above. Cut out the spaces which are black, or, preferably 
in the case of the Three-Sieve, cut out the centre only. These card- 
boards passed over the table beginning at 5000 will at once show the 
numbers divisible by 3 or 7. 

The sieves for Glaisher’s arrangement would be the same breadth 
as the above, but about 7 times deeper. 

To any one who wishes a little profitable amusement I commend 
the continuation of these factor tables. 

At present Dase’s tables stop at 10,000,000, and beyond this 
point there is no means of deciding the least factor of a number 
save by successive division by the various primes, an intensely 
laborious process. For the construction of tables for the eleventh 
million about 390 sieves would be necessary, and the work would 
probably occupy about two years. 


15. Mars traverses 689050” 8013 in 365} days, and therefore will 
traverse 360 X 60 X 607”, z.¢. its complete orbit, in 
360 x 60 x 60 x 365} 
689050°8013. 
= 686°979826 * ...... days. 


The Martian Calendar having 686 days, we have four months of 
29 days and 19 of 30 days. We have thus an error of ‘9798 days 
per year.” The obvious correction is that every fowr ‘ years’ the 
four months of 29 days should be 30 days. This would make the 
average length 687 days, and would be ‘0202 too much. In 100 
Years there would be two days’ error; .*, in the centuries only two 
of the four 29-day months should have a day added, and if further 
years whose numbers ended in oooo had no intercalated day we shall 
thus obtain a calendar to Pope Gregory’s satisfaction, the extreme 
‘ror in which is less than one day in 10,000 years. 

Of course the Martian day is not quite 24 hours, so that these 
arangements for Martian convenience are purely fanciful. The 
Period of axial rotation of Mars is actually 24h. 37m. 22°7s., but it 
would be taking us too far afield to enter into this more fully. 


days 


* , : : 
Pe The ax tual value is 686°9505 ...... days according to Young’s General 
ronomy. ‘The figure given is taken from Newcome’s /ofudar « istronomy. 





WELL-KNOWN TEACHERS AT WORK. 


XL.—MR. JAMES EDWARD PARROTT, 
M.A., LL.B. 





AnFiELp Road Board School is at present on the 
borders of the County Borough of Liverpool. The 
‘at present’ is the more necessary because the 
probability is that the autumn of this year will see 
the present rus ix urde removed from the description 
of Walton-on-the-Hill, which is at present the educa- 
tional authority, and the school absorbed under the 
Liverpool School Board. Looking away to the 
Pennines on the eastern side, across open country, the 
Anfield Road Board School enjoys a unique geo- 
graphical and topographical position. 

It is surrounded by the habitations of fairly well to 
do Liverpudlians. Free dinners and bare feet are 
not en evidence on the concrete in Anfield Road, and 
yet the free dinner movement, as represented by the 
Liverpool Food Association, finds its ability to supply 
halfpenny dinners in the poorer schools the easier 
because of the anxiety of the boys at Anfield Road 
Board School to supply at least one school each 
month with a day’s dinner—a moral lesson that codes 
fail to recognise and Inspectors to record on the 
schedule. 

The school is a modern building scarce ten years 
old, and is arranged in four departments. The 
object of our visit is in charge of the Senior Boys’ 
Department, which embraces Standards III. to VII. 
and ex- VII. 

Mr. J. E. Parrott, if pedigree in pedagogy counts 
for aught, is a born teacher. Directly and indirectly 
he may be said to be to the manner born, for at 
present, as every N.U.Tist who remembers the 
Liverpool Conference will well know, Mr. Parrott’s 
father and mother are at work under the Liverpool 
School Board. And so full of Unionism within the 
ranks was the author of ‘Teachers I have met,’ that 
in Mrs. J. E. Parrott (Miss Shirley) we find the late 
well-known and highly-esteemed Inspectress of the 
Liverpool School Board, and former Principal of the 
P.T.s’ College. 

Our task was the easier, because Mr. Parrott ‘ fell 


to’ our wants ere we made our desires known. Of 


average height, clean cut and well bearded, Mr. Par- 
rott must always stand out as a man deserving more 
than passing notice. There is a kindly sympathy in 
his smile and a true nobility in his bearing that wins 
for him friendship within and without the profession. 
And there is a pertinacity in well-doing without 
which, notwithstanding his remarkable ability, it 
would have been impossible to acquire such University 
distinction in addition to guiding, controlling, and 
creating a well-organised school. ‘Parrott grows 
on you,’ we have heard over and over again. 
Whether it is his powers of adaptability to surround- 
ings or his versatility we know not, but it is true that 
the closer the acquaintance the greater the friend- 
ship. There is a crispness and smartness about his 
conversation that makes his company pleasant, just 
as there is a freshness and clearness about his 
literary efforts. 

As the master so the school is a dictum often laid 
down, and this is eminently so in Anfield Road Boys’ 
School—Senior Department—which consists of one 
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del Drawing in Class Rooms from Midsummer to (hristmas- 
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large room and four classerooms. The central hall | ex-pupil-teacher, two pupil-teachers, and one 
is divided into.two parts by a moveable screen, and | monitor. 


thus forms two large class-rooms in practice that 
meet the requirements of Standard IV. and Stan- 
dards VI., VII. and ex-VII., while the third stan- 
dard is located in two of the class-rooms, and the 
fourth in the other two. The division of the big 
room is substantial and useful, being arranged so 
that part of it can be moved aside without trouble 
almost. 


Bright and cheerful as are the rooms, the walls are | 


| 


not left unadorned. Pictures, including a series of | 


historical portraits, do much to train the eye, culti- 
vate the taste, and engraft the teaching. 

How much children attending schools like Anfield 
Road owe to their teachers’ self-denying zeal is not 
too often realised. Here 


Mr. Parrott comes of a strongly Unionist family, as 
every Liverpudlian will bear witness. He is a keen 
observer of the progress of the educational coach, 


| and he realises how erratic, too often, is its course. 


| He holds strong views on the fersonnel of the Inspec- 
| torate, recognising, as does every student of our 
| primary school system, the enormous influence for 


good or for ill wrought by the Department's local 
representative. 
‘ As to the new code,’ says Mr. Parrott, ‘I am not 


| going to alter my methods yet, until I see how far 


Inspectors are qualified to act as guides, philosophers, 

and friends.’ 
But in schools like Anfield Road, the inelastic 
code has not had the full 





we find a piano supplied 
as a result of the perform- 
ance of the adaptation of 
Dickens’ ‘Christmas Carol,’ 
which is the work of Mr. 
Parrott’s facile pen and lite- 
rary and musical instinct. 
Of this entertainment the 
Liverpool Courier wrote :— 
‘Probably there is not an 
elementary school in or 
near the city where a bet- 
ter tone prevails, or where 
the pupils have a more 
enthusiastic loyalty for the 
head of the establishment, 
and all who were privi- 
leged to be present on 
Friday or on Saturday 
night could ascertain for 
themselves the secret of 
this gratifying condition of 
affairs. Mr. Parrott gives 
to his work more than is 
contained in any State- 
drawn code or demanded 
by any school board.’ 
‘Yes,’ says Mr. Parrott, 
‘T have done something 
in the production of can- 











vitiating influence it might. 
Our friend has been able 
to rise superior to codes 
and Inspectors to some 
extent. The lantern has 
been utilised in the school 
lessons. The chemical and 
electrical apparatus have 
been made to give a living 
reality to the teaching. 
Everywhere the effort of 
generous and well-directed 
professional capacity has 
done much to make the 
cast-iron code as harmless 
as possible. When the fet- 
ters are really and truly 
removed, and when the 
} Inspectorate has more than 
a passing acquaintance 
with the chalk and duster, 
and when not only is the 
Secretary of the Education 
Department a K.C.B., but 
every official of the De- 
partment a_fully-enrolled 
‘knight of the chalk and 
duster,’ it will be to prac- 
tical experts like Mr. 
Pagrott that the Minister of 








tatas. The adaptation 
of Dickens’ “Christmas 
Carol” is shortly to be pro- 
duced by Messrs. Curwen. 
“Wallace, the Knight of 


Education will look for the 
guides, philosophers, and 
friends who are to locally 
co-operate with the teach- 
ers. When the Depart- 





Ellerslie” (Curwen), ‘ The 
Jester” (Hughes), Prize 


Cantata “ William Tell” (Curwen), “Llewellyn, the | 


Lord of Snowdon ” (Weeks), have also enjoyed their 


“first night ” at Anfield Road, as I have originally | 


produced all my cantatas at the school.’ 

The school enjoys a band of six violins to augment 
the piano in supplying the marches in and out of 
school. 

_‘ True,’ Says our genial friend, ‘we are a well- 
circumstanced school, as far as our scholars are con- 
cerned. The children are of a good class— clergy- 


ee ment recognises that the 
first qualification for the In- 
spectorate is a knowledge of pedagogy rather than a 
close acquaintance with the sacred stones of Oxford 
or Cambridge, the State will cease to ignore the just 


| claims of teachers fully qualified by University dis- 
| tinction, wide sympathy, and practical experience. 


mens sons, a J.P.’s offspring, and the scion of a | 


doctor, take full advantage of our school.’ 


Mr. Parrott possesses the pen of a ready writer, as 
students of educational literature fully recognise. 
‘ The Life and Duties of the Citizen’ is a subject on 
which much—good, bad, and indifferent—has been 
written during the last few years. It is a subject 
bristling with difficulties, and requiring wide reading 


T | and a happiness of expression that is not within the 
he staff at Anfield Road Senior Boys’ School | 
consists of four trained certificated assistants, one | 


compass of all. Mr. Parrott’s work on this difficult 
subject, of which the Darly Chronicle said, ‘Mr, 
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Parrott has performed a most delicate and difficult | 





task with much modesty and discrimination,’ has | 
received the most practical of all testimony in the 
issue of the second edition. The sequel, under the 
title of ‘Industrial and Social Life,’ has received 
most flattering recognition at the hands of the press 
and the public. 

Mr. Parrott has had a career that he may well feel 
proud of. As a pupil-teacher in Clint Road Board 
School, Liverpool, he concluded by obtaining the 
27th place on the scholarship list, which obtained for 
him a Liverpool Council of Education Scholarship 
on his entry for two years’ training at Cheltenham. 


Public Library. Mr. Parrott discoursed on ‘ Oliver 


| Goldsmith’ to a deeply-interested audience of some 


1,500 people, and the Lrverpool Mercury described 
his outpouring as ‘an admirable deliverance.’ 

Truly it is the busy man that always has time at 
his disposal. 

But unless we resume the interrogative we shall 
leave our friend without his feeling that he has been 
thoroughly bored, so we open fire with— 

‘What do you think of Higher Grade Schools and 
Secondary Education ?’ 

‘I look on the real Higher Grade School, such as 
exists in Manchester, Sheffield, Leeds, etc., as vin- 





A first-class in each year was his record at Chelten- 
ham. From Cheltenham he passed to the Nether- 
thorpe Board School, where he served the Sheffield 
School Board as assistant 
master until the Board, 
recognising his aptitude 
for higher grade education, 
promoted him to the Cen- 
tral Higher Grade School, 
where he had charge of a 
division of ex-VII. 
In 1886 he took charge 
of his present school, of 
which the average is 350, 
distributed as follows: 
Standard IIl., 90; Stan- 
dard IV., 70; Standard V., 
90; Standard VI., 60; 
Standard VII. and ex-VII., 
40. Of his work at Anfield 
Road the Inspectors’ re- 
ports speak in no measured 
terms. For instance, this 
year no fewer than six sub- 
jects are reported on as 
‘exceptionally meritorious.’ 
Last year the School Board 
resolved—‘ That the Board 
place on record its gratifi- 
cation at the results of the 
Government Examinations 
in the Anfield Road 
Schools, and at the same 
time its appreciation of the 
valuable services rendered 
by the teachers in obtain- 
ing such results.’ 
Mr. Parrott matricu- 
lated at Trinity College, 
Dublin, in 1888, and in 1889 
was Senior Prizeman in 
English Literature and Composition, and second for 
the Vice-Chancellor’s English Verse Prize, while in 
the following year he completed his LL.B. In 1891 


he added Bachelor of Arts, and in 1894 Master of 


Arts, a record of industry and capacity that marks 
him as a student of whom we anticipate great things 
in the near future. 

Despite both school and study, Mr. Parrott in 1891 


became Superintendent of Anfield Road Technical | 
Instruction Centre, and, in addition, he now controls | 


an evening continuation school of some 180 scholars. 


A week or two ago Mr. Parrott was invited to | 


dicating in the highest degree the title of the so- 

| called Elementary Teacher to share in the control 

| and teaching of State Secondary Schools. Though 

most Higher Grade 

Schools are dominated 

overmuch by the merce- 

nary hand of South Ken- 

sington, it is useless to 

deny that they have put 

the coping stone on the 

elementary system, and 

until we have a correlated 

secondary system to which 

our ex-VII. scholars can 

proceed without radical 

change of method and over- 

lapping of studies, | think 

they are becoming more 

and more a_ necessity. 

The ordinary Secondary 

Schools — haud inexpertus 

loguor —too often, con- 

sciously or unconsciously, 

act as a serious check, at 

the outset, to our brightest 

lads. Because the boys 

happen to know little His- 

tory and no French or 

Latin, they are, too often, 

relegated to lower forms, 

where in the essential sub- 

jects and in mental deve- 

lopment they are Tritons 

among the minnows. Be 

sides, they are in a new 

atmosphere ; they are not 

accustomed to grope 

blindly for themselves in 

the evening and spend the 

day in having their lessons 

heard. Too often, lads 

| who might have done themselves great credit are 

discouraged and disgusted, and they leave the 

Secondary School without advantage. Now things 

| are different in the Higher Grade Elementary School. 

| The boy goes on from the point he has reached by 

| accustomed methods, and new subjects are taken up 

| in the light of his previous preparation. I trust that 

when the secondary system comes to be established, 

the Higher Grade School will remain as the Inter 

| mediate School, leading to the Higher School, which 

in turn will be crowned by the University. Blame 
| yourself for the long answer. It is a big subject.’ 


lecture in the winter course of Corporation free | ‘As a strong Unionist, Mr. Parrott, what do you 


lectures at the Picton Lecture Hall of the Free 


think of the N.U.T.?’ 
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‘Now, if I had the gift of tongues, I should wax 
eloquent on this theme. I think my friends and 
readers—I hope ¢hey are my friends too——know that 
| regard the N.U.T. as the sheet-anchor of the pro- 
fession, as a rock of defence, and a light to lighten 
Whitehall, members of Parliament, and the public 
generally. Our organization, though it has done its 
work grandly in the past, might, in my opinion, go 
farther without faring worse. I know there is much 
lifting of horrified hands and shaking of respectable 
heads when advance on trade union lines is sug- 
gested. We need not be afraid of Trade Unionism. 
It has done- much for the working man, and I think 
it would do much for the working teacher. But I 
suppose we cannot get much “ forrader” without an 
increase in the “sinews of war.” I should like to 
see a graduated subscription, say a penny in the 
pound on the salary received. I think it would bring 
in some of the wretchedly paid, who need its assist- 
ance most and yet feel constrained to remain aloof.’ 

‘How would you improve the Inspectorate ?’ 

‘The sine gua non should be actual experience of 
teaching in an elementary school. Whatever the 
qualifications of the Inspector in embryo, whatever 
his roll of honours at the University, whatever his 
social standing, he should be compelled to teach for 
ayear, at least, in an elementary school. His wider 
culture would not be deadened. thereby, but his eyes 
would be opened, his sympathies, if he had any, 
aroused, and his knowledge of those among whom 
his work was to lie would, at least, be first hand. 
Of course the Inspectorate should be the summit, 
and actual teaching the lower slope. The thirty-five 
years’ limit, that inflicts a grievous injustice on suc- 
cessful men of tried ability, should be swept away. 
Ido not say that only teachers should be appointed, 
but that whoever and whatever the Inspector, he 
should first do the work he is afterwards to criticise, 
stimulate, and direct.’ 

‘And now what about the Pupil Teacher?’ 

‘On this subject, I confess, I want little short of a 
revolution. I would abolish the Pupil Teacher as 
such, and institute the Student of Teaching. Appren- 
ticeship should begin at sixteen years of age, and 
should only be open to promising boys and girls who 
had continued their education in a Higher Grade 
School to that point. The Scholarship Examination 
should be replaced by matriculation and papers on 
the Art and Science of Teaching. No Pupil Teacher 
should count upon the staff, and no Pupil Teacher 
should be licensed in schools where proper facilities 
or careful training did not exist. My Students of 
eaching should walk the schools as medical students 
lo the hospitals. Only in their last year should they 
be called upon to take more or less‘complete charge 
fa division. John Bull requires his doctor to be 
lly qualified, to have, in fact, his “licence to shay” 
fore he will trust him to prescribe for his simple 
digestion, but the cure of his child’s mind and soul 
is content to leave in the hands of the veriest tyro, 
umbling his way into the light. Of course there 
¢ great difficulties in the way of having only adult 
achers, and you'll have to touch John Bull on his 
nderest spot, to wit, his breeches pocket. But for 
e sake of the children, and for the sake of our 
lling, there ought to be a clearer line of demarca- 
bf between practitioners and students, between 










ELEMENTARY LESSONS IN AGRICULTURAL ZOOLOGY. 


BY PROFESSOR J. R. GREEN, SC.D., 
Late Examiner in Botany to the University of Cambridge, and 
F. L. GREEN, 
Late Science Mistress in the Clifton High School. 
CHAPTER IV.—Aves (Birps). 

Tue second class of the great division of the 
animal kingdom Vertebrata comprises Aves, or Birds, 
and possesses marked characteristics by which its 
members are easily recognised. Like the M/ammalia 
they are warm-blooded and breathe by means of 
lungs, but are readily distinguished by their being 
covered with feathers, the possession of a horny beak 
in the place of teeth, and the laying of hard-shelled 
eggs, which they hatch by the warmth of their body. 
Their fore limbs are modified into wings, and the 
bones are hollow and filled with air. Their cavities 
are connected with ar sacs which exist in all parts 
of the body, and fill themselves with air from 
the lungs when the bird begins to fly. The contour 
feathers of a bird’s body conceal from view the short 
soft down with which it is clothed. Its tail feathers 
are attached to the last joint of the tail, and are 
known as rectrices. A bird walks entirely on its toes. 

Now let us briefly examine that beautiful natural 
object, a bird’s egg. On the outside are protective 
structures, the calcareous shell and shell membrane. 
Within the shell membrane is albumen, commonly 
known as white of egg, in which lie two twisted 
cords (chalazae). Then come the yellow and the white 
yolk, and resting on the outer edge of the latter is 
the germinal disc, from which the young bird 
develops. 

As soon as they escape from the eggs a great 
difference is perceptible in birds. Some see and 
are clothed with feathers at the time of hatching, and 
receive the name of precocious young, being able at 
once to look for their food. Fowls, ducks, and gulls 
belong to this class. Others are at first blind and 
naked, and remain in the nest, where they are fed 
by their parents, receiving in consequence of this 
ministration the name of nestlings. 

Another distinction among birds is made by their 
migratory or non-migratory habits. Birds which 
remain in the district where they are hatched are 
called residents, The sparrow, robin, magpie, and jay 
are well-known examples of this class. Birds which, 
like the swallow, go south in the autumn are called 
migrants, and must be distinguished from gipsy 
migrants, whose more or less distant wanderings are 
caused by want of food, and neither occur at a defi- 
nite time of year, nor are undertaken in a definite 
direction. 

For convenience of reference British birds are dis- 
tinguished into seven orders :—i., Rapfores, or Birds of 
Prey; ii. Scansores, or Climbers; iii, Passeres, or 
Singing Birds ; iv., Gyrantes, or Doves; v., Rasores, 
or Scratchers ; vi., Grallatores, or Waders; and vii., 
Natatores, or Swimmers. 

The natural order Rapfores comprises vertebrates 
whose upper beak is hooked and covered witha skin 
at its base, and whose four toes have strong claws and 
pads on their under sides. Birds of prey have power- 
ful wings and keen sight. They live in pairs and 
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nests composed of pieces of wood and branches. 
Their food consists almost exclusively of mammals 
and birds, and in the course of from twelve to twenty 
hours after feeding they disgorge the indigestible 
parts of it in the form of rounded balls called pelle/s. 

Diurnal birds of prey have a laterally flattened 
head, eyes directed laterally, and tolerably stiff 
feathers. Several species are injurious to agriculture, 
feeding as they do on domestic mammals. These are 
the Sea Eagle, Halraétus albicilla, the Golden Eagle, 
Aquila chrysaétos, three species of Falcons,—the 
Peregrine Falcon, Falco peregrinus, the Merlin, Falco 
@salon, and the Hobby, Falco subbuteo,—the Sparrow 
Hawk, Accipiter Nisus, the Kite, Milous regalis, the 
Goshawk, As/ur palumbarius, and the Harriers, Circus 
eyaneus and Circus cinerartus. The Honey Buzzard, 
Pernis apivorus is the foe of the apiarist, catching as it 
does honey bees. On the other hand, the Kestrel, 
Falco tinnunculus, which is noted for its extraordinary 
keenness of sight, and the Buzzard, Buteo vulgaris, 
are useful to the farmer, preying as they do on the 
field voles, whom we have found must be numbered 
amongst his most destructive foes. Game preserving 
is rapidly exterminating almost all our indigenous 
birds of prey. 

Nocturnal birds of prey are readily recognised by 
the radiating feathers round the eye, constituting a 
‘veil.’ Their large head is flattened in front, and 
has large eyes facing to the front. The plumage is 
soft, and there are hair-like feathers on the toes, of 
which two are directed forwards, one backwards, and 
one outwards. They are pre-eminently the farmer’s 
friends, attacking with great persistency mice, voles, 
and shrews. The Barn Owl, S/rix flammea, is the 
commonest kind. Both the male and female hunt 
mice, rats, bats, and the house sparrow. The Long- 
eared Owl, O/us vulgaris, feeds to a certain extent on 
birds, but its usual prey consists of rats, mice, and 
voles. The Short-eared or Woodcock Owl, O/us 
brachyotus, is an indefatigable exterminator of mice, 
but, on the other hand, it will attack chickens and 
pigeons in broad daylight. The Brown Owl, Strix 
aluco, is a large wood species, feeding, like the 
majority of its relatives, mainly on rats and mice, but 
it also attacks certain species of beetles which, we 
shall see, are injurious to the farmer’s crops. The 
Little Owl, A/hene nocfua, is a casual, and the Eagle 
Owl, O/us maximus, a rare, visitor. 

The natural order Scansores is represented in Eng- 
land by the cuckoo. Its members have two toes 
directed forwards and two backwards, and the young 
are nestlings. The cuckoo, Cuculus canorus, is rather 
more than a foot long. The back is of a blue-grey 
colour when the bird arrives at maturity, but brownish 
in the young, the belly white with dark transverse 
lines; the ten tail quills are flecked with white; 
the beak and the feet are yellow. The habits of 
the female, who lays her eggs at intervals of about a 
fortnight, and is therefore unable to hatch them out 
herself, is to lay her egg on the ground. She then 
takes it in her bill to the nest of some small bird 
which feeds its young with insects. The robin, 
nightingale, wren, and wagtail are among the 
birds thus visited. The foster-parent generally 
hatches the cuckoo’s egg and soon suffers for so 
doing, its own young either not issuing from the egg 
for want of the necessary warmth, or later on being 


nacious cuckoo. Though the bird costs the life of 
several insectivorous birds, it must nevertheless be 
considered a valuable friend to the farmer. It eats 
an enormous number of the caterpillars that feed on 
fruit trees, and in the late summer benefits field 
crops by devouring the caterpillars of the cabbage 
white moth, the cabbage moth, the silver 7 moth, 
surface caterpillars, and the larvae of the turnip 
sawfly. It also feeds voraciously on mole-crickets 
and cockchafers. 

The natural order Passeres is marked by three toes 
of its members being forwardly and one backwardly 
directed, and by the beak not being covered with a 
skin. Itis a large order, divided into four groups :— 
Hirundinidae, Swallows ; Magnirostres, Large-beaked 
Perching Birds; Comirostres, Conical-beaked Perch- 
ing Birds; and Sudulirostres, Awl-beaked Perching 
Birds. 

The group Hirundinidae comprises Swallows and 
Martins, Swifts and Goatsuckers. They are migra- 
tory birds, agreeing in the possession of a short flat 
beak, broad at the base, and opening widely when in 
flight. The wings are long and pointed, and the 
feet, which are used almost entirely to enable these 
birds to hold fast to different objects, are short and 
weak. True swallows have forked tails, and include 
the Swallow proper, Hirundo rustica, the House Martin, 
Hirundo urbica, and the Sand Martin, or Bank Martin, 
Hirundo riparia. The swallow is too well-known to 
need a detailed description. Its nest is always to be 
found in sheltered spots, e.g. the interior of a stable or 
summerhouse. The House Martin’s nest is built under 
the eaves of buildings. The bird’s upper surface is 
of a shining black colour, the under one in strong 
contrast being white. The Bank Martin, which 
derives its name from its making its nests in the 
banks of streams, is of a brownish-grey hue on the 
back, and white beneath, with brownish-grey bands 
on the breast. The Swift, Cypselus apus, has a forked 
tail, is ten inches long, and has very long curved 
wings. In colour it is of a brownish-black with a 
white throat. The Goatsucker, Caprimulgus eur 
paeus is a nightflying bird with grey plumage spotted 
with blackish-brown and rusty-yellow. The Hiru 
dindae feed on midges, Hessian fly, aphides, turnip 
flea-beetles, crane flies, and ribbon-footed corn flies 
The Goatsucker catches cockchafers, gnats, ané 
various moths. 

The group Magntrostres derives its name from the 
beak of its members, being large, strong, thick, and 
often incurved near its apex. It comprises Starlings 
and the crowlike birds—Jackdaws, Rooks, Ravens 
Magpies, and Jays. 

The Starling, Sturnus vulgaris, is perhaps the mos 
serviceable friend of the farmer. Though, it must be 
confessed, it does some damage to garden fruit trees 
attacking cherries, currants, and pears, there is ™ 
month in the year which it does not destroy th 
farmer’s insect foes, It devours field snails, cock 
chafer grubs, wireworms, slugs, grasshoppers, fits 
glow-worms, beetles, and leaf lice. In appearant 
it is readily recognised by the violet sheen of i 
black plumage. The tips of the contour feathers 
however, are white, or of a bright yellowish colou 
The starling may be called an ubiquitous bird, builé 
ing its nest as it does in all parts of the British Is 
and the continent of Europe and eastwards as far® 





thrown out of the nest by the larger and more pug- 


the North of India. It builds its nest in April® 
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almost any site, taking as material straw intermixed 
with a few feathers, and laying from four to six eggs. 
If small nesting boxes be placed on the walls of a 
house starlings will be sure to take possession of 
them. They are excellent mimics, rendering with 
great fidelity the cries of the chaffinch, blackbird, 
thrush, swallow, jackdaw, yellow hammer, lapwing, 
and sparrow. Starlings may often be seen settling 
on the backs of sheep and cows in order to pick off 
the vermin. 

The Rook, Corvus frugilegus, has for its near re- 
latives, the Raven, Corvus corax, the Carrion Crow, 
Corvus Corone, the Hooded Crow, Corvus Cornix, and 
the Jackdaw, Corvus monedula. These birds are ex- 
ceedingly fond of the farmer’s corn, especially the 
rook, against which, in the year 1532, an Act of 
Parliament was passed, providing that every owner 
of land on pain of a grievous fine should do his 
utmost to exterminate the bird. Spring-sown corn 
suffers most from their attacks. As soon as it sprouts 
well above the surface of the fields, they dig it up 
and eat it. An effectual method of protection may, 
however, be found in a dressing composed of a mix- 
ture of tar and lime. Again, when the corn is nearly 
or quite ripe, they are very destructive, eating and 
pulling down the ear so as to crack the stalk. The 
only remedy is to watch the crop. Then, too, in the 
winter, if the stacks are not well built, they will pull 
the corn straws with the ears attached out of the 
ricks. These birds also damage newly planted and 
sprouting beans and peas, feast on cherries, plums, 
apricots, and other juicy fruits, dig up and eat 
potatoes, peck holes in winter turnips, and rob the 
walnut trees. All crows steal the eggs of poultry, 
and injure sport, while benefiting the farmer, by kill- 
ing hares, rabbits, young fawns, quails, and pheasants. 
The raven eats scarcely any insects, and attacks 
lambs and sick sheep, ducks, geese, fowls, and 
pigeons. Rooks and crows are the great enemy of 
the destructive larvae of the cockchafer, one of the 
worst enemies of meadows and cornfields. They 
also devour wireworms, field snails, crane flies and 
their larvae, and the larvz of the voracious turnip 
moth, The Raven is easily distinguished from the 
other species by its greater size. Its beak is very 
strong and strongly curved along its entire upper 
side. The Rook may be distinguished from the 
Carrion Crow by its breeding in trees in colonies. 
The Hooded Crow is of a bright grey colour, with the 
exception of the head, throat, wings, and tail. The 
Jackdaw is black, but the sides of the head and neck 
are ashen-grey. It breeds in ruins, towers, chimneys, 
and holes in trees. 

The Magpie, Pica caudata, and the Jay, Garrulus 
slandarius, are closely related to the crows. They 
must be numbered among the farmer’s foes, eating, 
as they do, almost everything—titmice and other 
insectivorous songbirds and their eggs, ducklings 
and chickens, grain, acorns, beechnuts, cherries, 
and berries ; on the other hand, they occasionally eat 
field voles, and feed on cockchafers, wireworms, &c. 

The group of Passeres known as Conirosires are 
tasily recognised by their conical beak, which is 
thicker and shorter than that of Sudulirostres. The 
Titmice, forming the genus Parus, must first be men- 
Yoned. They are gypsy migrants, very serviceable 
both in fruit-tree cuiture and forestry, contrary to 
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some parishes for them. The Blue Titmouse only 
picks open the buds of trees which are infested by 
insects. The Greater Titmouse feeds during the 
winter on seeds, and the Marsh Titmouse is fond of 
the seeds of the thistle. The Tomtit feeds its young 
on the gnats of wood-boring beetles, aphides, and 
the small larvze of the gooseberry moth. 

Larks eat seeds and insects, and feed their young 
with insects ; they nest on the ground. The Buntings, 
Emberiza, seek their food on the ground in fields and 
meadows and on roads; the Corn Bunting during the 
autumn frequents stubble fields, picking up grain, and 
in severe weather will pull corn straws from the ricks. 
On the other hand it eats cockchafers. The Yellow 
Hammer, Emberiza Ciirinella, devours the seeds of 
many troublesome weeds, e.g. the knotgrass and 
creeping persicaria. 

The Finches are also members of the group 
Conirostres. The Bullfinch, Pyrrhula vulgaris, is a 
great enemy to fruit trees in March and April, eating, 
as it does, the blossoms of pears, plums, and goose- 
berry bushes. On the other hand, it consumes the 
seeds of plantains, docks, thistles, and groundsels. 
The Goldfinch, Carduelis elegans, also eats insects and 
the seeds of these plants. The Greenfinch, Zigurinus 
Chloris, is extremely fond of the seeds of turnips and 
of sunflowers. The Hawfinch eats green peas. The 
Bramblefinch consumes the seeds of the knotgrass. 
The Piefinch catches insects on the wing, and is very 
fond of caterpillars. The Chaffinch has a great 
weakness for the newly sown and freshly sprouting 
seeds of corn, mustard, cabbage, radish, &c., neces- 
sitating their careful protection. On the other hand, 
it feeds on the seeds of the wild radish, wild mus- 
tard, and charlock, weeds forming a troublesome 
pest to the cultivator, and its young are mainly fed on 
insects, chiefly caterpillars. It nests in gardens and 
plantations, and in mild winters remains resident. 
The Linnet, Zinofa cannabina, lives chiefly on oil-con- 
taining seeds, such as those of the rape, flax, linseed, 
and hemp. It is, however, very fond of the seeds of 
the dock. 

The House Sparrow, Passer domestica, and the Tree 
Sparrow, Passer montana, resemble each other in 
their habits, but may be distinguished thus: In the 
House Sparrow the ear region is bright grey, there is 
a rusty or yellowish streak behind the eye, the whole 
throat is black in the male, and the wings have a 
yellowish-white transverse band, Inthe Tree Sparrow 
the ear region is black, there is a black streak be- 
hind the eye, a white band round the neck, and a 
black patch on the throat. The wings have two 
white transverse bands. Parochial byelaws were 
formerly in force in England to keep down the 
sparrows, boys being paid from the parish and 
church rates for taking the eggs and killing the 
young of these birds. In America, Canada, and 
Australia the enormous depredations of the sparrow 
are leading to prizes being offered by agricultural 
societies for the greatest number of sparrows and 
their eggs destroyed. Seventy-five per cent. of their 
food has been ascertained to be grain. Their young 

are chiefly brought up on soft unripe grain. They 
devour the germinating corn, pick the grain from the 
ear, and break down the haulms so that the grain 
falls out. Sparrows also damage the farmer's field 
crops, picking the young peas from their pods, 





the old idea, which led to head money being paid in 


attacking young lettuces and early cabbages, nipping 
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off young beetroot leaves, and devouring the young 
leaves of spinach. They are also very destructive to 
fruit crops, picking out the buds of gooseberry 
bushes, red currant bushes, cherry and pear trees, 
pulling the blossoms of peach trees and black cur- 
rant bushes, and pecking the ripening fruit, e.g. plums, 
apples, pears, grapes, figs, and peaches. They also 
injure the farmer by driving away some of his most 
useful insectivorous friends, ¢.g. swallows, martins, 
flycatchers, and water wagtails. 

The group of Passeres known as Sudulirostres in- 
clude many birds important to agriculture through 
their services, for its members feed almost exclu- 
sively on insects. The Thrush-like birds, however, 
eg., the Song Thrush, Zurdus musicus, the Field- 
fare, Zurdus pilaris, the Redwing, Zurdus tliacus, the 
Missel Thrush, 7Zurdus viscivorus, and the Blackbird, 
Turdus merula, occasionally damage fruit crops. They 
benefit the farmer by devouring snails, slugs, worms, 
and grubs. The Robin, L£rithacus rubecula, the 
Garden Warbler, Sylvia hortensts, the Whitethroat, 
Sylvia canuca, the Willow Wren, Sylvia trochilus, the 
Nightingale, Daultas luscinta, and the Chiffchaff, 
Sylvia rufa, are useful birds, helping to keep down 
caterpillars and other noxious insects, while occasion- 
ally attacking small garden fruits. The Wagtails 
(Motacilla) and the Pipits (Amthus) are purely insec- 
tivorous birds. 

Coming now to the natural order Gyrantes, we 
find that Doves possess the following characteristics : 
The body is thick set and strongly built, the wings 
long and pointed, the beak weak and covered with a 
skin at its base, the nostrils covered: with gristly 
scales. Of the toes, three are directed forwards, one 
backwards. Doves always live in pairs, building 
their flat nest of loosely arranged twigs on tree 
branches, rocks, and large buildings. Their eggs 
are white and two in number. They feed their 
young, which are at first blind and naked, with a 
cheesy secretion of the glands of the crop, and later 
on with grain softened in the crop. They must con- 
sequently be reckoned among the farmer’s foes. The 
Wood Pigeon, Columba palumbus, is especially de- 
structive to peas, beans, clover, and corn. It begins 
to build its nest in March, rearing a second brood in 
June, and sometimes a third in the autumn. It feeds 
on acorns, beechmast, grain, peas, beans, seedling 
potatoes, turnip tops, young clover, and seeds from 
freshly sown drills. On the other hand, it consumes 
the seéds of the wild mustard, charlock, dock, and 
ragweed. The Turtle Dove, Columéa ‘urtur, nests in 
woodland trees, especially firs, and feeds, like the 
Wood Pigeon, on grain and seeds. The Rock 
Pigeon, Columia livia, nests, as a migrant, on the 
rocky parts of the coast of Great Britain and the 
Orkneys and Shetlands, and deserves mention here 
mainly as the original stock of our races of domestic 
pigeons. 

The natural order Rasores includes domestic poul- 
try. pheasants, capercailzies, black game, partridges, 
and quails. The body is strong and thick set, the 
head small with fleshy combs or crest of feathers, 
the tip of the upper beak bends over the lower one. 
The feet are strong, claws blunt, and there is a small 
web at the bases of the toes, The young are pre- 
cocious. These birds scrape the ground while 
searching it for their food, which consists of seeds, 
berries, insects, worms, snails, and the green parts 





of plants. The Capercailzie, Zefrao Urogallus, Black 
Game, 7efrao Tetrix, the Partridge, Perdix cinerea, and 
the Quail, Perdix Coturnix, are of little importance in 
agriculture. The Pheasant, Phasianus colchicus, is, 
however, troublesome to the farmer, devouring his 
newly-sown seed and scratching up his fields. 

The natural order Grallatores, Wading Birds, may 
also be dismissed with a brief notice. Those species 
living in damp fields and meadows are of service to 
the farmer, devouring insects, snails, and worms, 
They are the Corn Crake, Crex pratensis, Plover, 
(Charadrius), the Pewit, or Lapwing, Vanellus cris. 
tatus, the Curlews (umenius), the Sandpipers ( Zo/a- 
nus), and the Godwit, Limosa egocephala. 

The natural order Nafafores, or Swimming Birds, 
comprises only two families which need be spoken 
of here, Lamellirostra, Ducks, and Longipennes, Gulls. 
Three species of wild geese, the Grey Goose, Anser 
cinereus, the Bean Goose, Anser segefum, and the White 
Fronted Goose, Anser albifrons, breed in the north 
and east of Europe, coming to Britain in flocks in 
the autumn or winter. They are foes to the farmer, 
eating the grass in low-lying meadows and pulling it 
up by the roots. They devour both ripe and unripe 
grain, scrape potatoes, turnips, and carrots out of 
the ground in order to eat them, and injure vege- 
table growth through their dung, which is of a very 
caustic nature. The Wild Duck, Anas Boschas, nests 
among grasses or swamp plants, or in atree. They 
do a good deal of damage in cornfields by treading 
down and cracking the grain in the pursuit of barley, 
oats, &c. The Black-headed Gull, Zarus riditundus, 
breeds on the banks of lakes and rivers, and devours 
many cockchafers and other noxious insects. The 
Herring Gull, Zarus argeniatus, and the Kittiwake, 
Larus tridactylus, breed on the coast, but in stormy 
weather they occasionally come inland, feeding then 
on field voles and injurious insects. 


To recapitulate, we have seen that :— 


i. The class Aves, or birds readily distinguished 
by the power of flight, may be divided, for our pur- 
pose, into seven orders, of which the first, Rapfores, 
comprises several birds of prey, ¢g. eagles, injurious 
to agriculture because feeding on mammals. On the 
other hand, the Kestrel, Buzzard, and various species 
of owls are most useful as exterminators of voles, &c. 

ii. The second Natural Order, Scansores, is repre- 
sented in England by the Cuckoo, a bird whose 
habits cost the life of several insectivorous birds, but 
which eats an enormous number of injurious cater- 
pillars, mole-crickets, and cockchafers. 

iii. The large Natural Order Passeres is divided 
into four groups :—//irundinidae (Swallows, Martins, 
Swifts, and Goatsuckers) ; Magmirostres (Starlings and 
Crow-like birds); Comirostres (Titmice, Buntings, 
Finches, Sparrows); and Swubulirostres (Thrushes, 
Robins, Wagtails, &c.). The Hirundinidae are very 
useful insect eaters, as are also starlings, though tne 
latter damage fruit trees. The crows are grea 
corn eaters, but destroy, as an equivalent, cock- 
chafers, earth worms, surface caterpillars, snails, &. 
They steal the eggs of poultry and destroy useful 
insectivorous birds. Magpies and jays are very 
destructive, eating almost anything. Tits are useful 
insectivorous birds, buntings devour cockchafers 
finches eat the seeds of noxious weeds. Sparrows 
are, perhaps, the farmer’s most voracious bird foes 
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driving away useful insectivorous birds and robbing 
him of his corn, peas, &c. Thrushes and robins 
devour juicy fruits, but feed their young on insects. 
Wagtails and pipits feed almost wholly on insects. 

iv. The Natural Order Gyrantes comprises Doves, 
the natural food of which is peas, beans, clover, corn, 
and freshly-sown seeds. 

v. The Natural Order Rasores comprises domestic 
poultry, capercailzies, black game, partridges, and 
quails. The pheasant devours the farmer’s newly- 
sown seed. 

vi. The natural order Grallatores, Wading Birds, 
numbers among its members the corn crake, plover, 
lapwings, and sandpipers, species living in damp 
meadows and fields, and useful to the agriculturist 
as feeding on insects, snails, and worms. 


—_~.oe—— 


TEACHERS’ DRAWING LESSONS. 
MODEL. 
Stanparp VI. 


BY E. BUFFERY RIDGE, 
Art Master under the London School Board. 





In arranging a group, consisting, for instance, of 
a board, a cone, and a square'prism, place the board 
at a height above the floor equal to the height of the 
lowest of the seats of the class. The pupils will 
then be able to see well over the tops of the models. 

Before beginning to draw, each scholar should 


Then measure this distance, AB, on the pencil 


held upright, and compare it with the whole breadth 
of the group CD. 





Cc: B -D 


| 
| 
| 
| 






A 


Draw these two lines, AB and CD, any convenient 
size to suit the paper, but preserving the proper 
proportion between them, and placing AB in the 
middle or towards either end of CD according to the 
view of the group obtained by each individual. 

The line AB is now to be used as a kind of 
standard length by which, directly or indirectly, 
every measurement required is to be fixed. 

‘Draw the board first’ is a very important rule, 
and by attention to the line AB the drawing of the 
board may be made to give considerable help in 





find out the distance of the nearest corner or front | placing the rest of the models on the paper. Espe- 





C Eye Level 


of the board from the level of his eye, and to do this 
he should fix upon the part of the wall beyond the 
group exactly above the nearest point of the board, 


and ata height from the floor equal to that of his 
eyes, 


iB > 


D 
| 








cially note how far up from A the line AB is crossed 
by the back edge of the board. 

Draw the edges of the board, AE and AF, carry- 
ing the vanishing lines on to the edges of the paper. 
Fix the length AE by comparison with AB, and AF 
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by comparison with both AB and AE. Draw the 
other edges of the board to the same vanishing 
points in the eye-level line, and carefully compare 
the two parts of AB with each other. The part AG, 
between the edges of the board is frequently too 
great, and when this is found to be the case the 
cause must be looked for in the vanishing of the 
edges AE and AF, one or both of which will be too 
much inclined on the paper. 

When the board is sketched, place on it the point 
H, the nearest bottom corner of the prism, and draw 
the elliptical base of the cone so that the vanishing 
lines from H may occupy their proper position with 
regard to the ellipse and to the edges of the board. 
The cone can then be completed, its height being 
measured by reference toAB, The prism gives two 
other sets of vanishing liffes, m, m, m, to the right, 
and n, n, m, to the left, and these must be carefully 
drawn to meet respectively in’ the eye-level line. 
The vertical edges must be perfectly upright and 
parallel to each other. 

This method of using the eye-level and the line 
AB to fix the scale of the drawing, and thereby 
getting the board in first, will enable candidates to 
avoid the kind of mistake which the examining 
authorities have lately been grumbling about, such, 
for instance, as the board being too wide, and there- 
fore appearing to be tilted, horizontal lines vanish- 
ing to more than one level, etc. 

In advanced model drawing it is now one of the 
regulations that the horizon or eye-level line is to be 
shown on the examination paper. 


a 


NEW COMPOSITION STORIES.—STANDARD Y. 


Suitable for‘ Unseen Tests’ in Reading also. 


296. 

A Doc’s GeNErositty.—A big Newfoundland dog was going 
peaceably along, when a cross-grained cur began snapping at him and 
snarling savagely. ‘This started one or two other dogs, who joined 
in the attack. The big dog took no notice until compelled to do so 
in self-defence. Then he turned and sent the crowd of persecutors 
flying in all directions, all except the ringleader, who fell sprawling 
in the middle of the street, and was beginning to get the drubbing he 
deserved, when things took a very unexpected turn. A tram car 
came dashing along down the hill, with clanging bell, right upon 
the dogs. Nobody is expected to warn dogs of danger, and so the 
car was almost upon them when a policeman, who noticed the en- 
counter, cried ‘Get out!’ The big dog saw the danger at once and 
sprang aside, but his late assailant was on his back and too much in 
dread of punishment to see anything else. There he lay, and in a 
second more would be crushed. The Newfoundland saw the situa- 
tion, and after he had partly turned away sprang back in front of the 
car, seized the cur in his teeth, and snatched him, still whining and 
begging for mercy, out of the very jaws of death. He laid him 
in the gutter, and then, as though further retaliation had entirely 
escaped his mind, he gave a good-natured wag or two of his tail, and 
started on up the street. He was only a dog, but he taught a lesson 
to all who stood by. 

297. 

Tue Rerracrory Cririzens.—Some two centuries ago, a 
worthy Town Council issued an order that no one was to go out into 
the street after 8 p.m. without carrying a lantern, under a penalty 
of ten florins. The citizens grumbled, yet none of them dared to 
disobey the law; but after a general consultation they one and all 
agreed to carry a lantern, but without putting a candle init. Then 
the Council gave orders that every person should carry a candle in 
his lar’ Whereupon the citizens showed their respect for the 
law by yg a lantern with a candle in it, but not lighted. This 
compelled the Council to decree, for the third time, and under a 


double penalty, that each person should carry a lantern containing a 




















lighted candle. The citizens at once submitted to the new rule, but 
carried their lanterns with the lighted candles under their cloaks, 
The Council were very angry, and forthwith enacted that each lan. 
tern with its lighted candle was to be carried free and exposed to 
view. That stopped the little game at last. 


298. 

TEACHING CIVILITY.—An amusing incident occurred at the fish 
platform, Hull, not long ago. Asa large black dog, Rover, was 
standing near the edge of the platform, he was very much annoyed 
by the conduct of a small dog, which persisted in snapping at his 
legs. Rover for atime bore the indignities with seeming indiffer. 
ence, but at length, losing all patience, he turned upon his tormen- 
tor, and, seizing him by the back of his neck, dropped him into the 
dock. The struggles of the unfortunate animal were viewed with 
apparent interest by Rover, who, at last, seeing that the poor thing 
could hold out no longer, jumped into the water and swam with the 
small dog to a boat, in which they were both safely landed. The 
incident excited much laughter among the fishing community, many 
of whom witnessed the occurrence. 


299. 

OUTWITTING AN EMPEROR.—A Russian court fool often gave 
offence to his Imperial Majesty the Emperor of Russia. On one 
occasion the enraged emperor summarily banished him from Court, 
bidding him never ‘to appear on Russian soil again.’ The jester 
disappeared accordingly. But a week after this the Czar espied the 
disgraced favourite coolly driving past the very gates of the palace, 
He hastened down to him and said, ‘How dare you disobey me, 
when I forbade you to show yourself on Russian ground?’ ‘1 have 
not disobeyed you,’ answered the jester. ‘I’m not on Russian 
ground now.’ ‘Not on Russian ground!’ said the Czar. ‘ What 
do you mean?’ ‘No. This cart-load of earth that I am sitting on 
is Swedish soil. I dug it up in that country only the other day.’ He 
was restored to his office. 

300, 


HE TRACED THE THREAD.—A bootmaker in a German town 
missed a large quantity of excellent ‘‘uppers” for the boots his 
customers had ordered. Looking round his shop after finding out 
the loss, his quick eye noted a hemp thread hanging through the 
open window. He had a shrewd idea that there should have been 
a waxed end attached, but he could not see it. There was only the 
other end of the twist. The clue was followed, and it led to the 
house of a neighbour and a trade rival. The thief had come but a 
trifling distance, he had entered and escaped by the window, and 
the wax on the point of the long thread stuck to his clothes. Con- 
fronted by the brown line that reached to his own door, the man 
confessed his theft. 

301. 


How THE ORGAN-GRINDER MADE A Goop LIvinc.—Some 
Liverpool boys played a mean trick upon an old deaf and dumb 
organ-grinder the other day. They took out the cylinder, and he 
went about the streets, stopping before every door, and grinding 
away like steam. He was surprised at the amount he had taken; 
everybody contributed liberally, and he noticed that he was not 
ordered off once, nor was one bulldog set on him. He had never 
seen the people in such good humour, and didn’t know why it was, 
until in the evening he opened his machine to oil it and drive in a 
few loose notes here and there; but instead of getting angry and 
using up all the deaf and dumb vocabulary, he took the hint, and 
now goes round grinding his empty organ. 


302. 


A DIAMOND IN A Horse’s Hoor.—A_ wealthy physician 
bought a diamond ring worth £100 for his daughter. About three 
years since, while riding, the ring was lost. It was advertised, and 
liberal rewards offered for its recovery, but nothing was ever he 
of it. A few weeks ago a child of a blacksmith was taken ill, and 
the physician referred to called to see i. While at the bedside, he 
had occasion to mention his daughter’s name. At this the childs 
mother took from her finger a ring, handed it to the physician, and 
asked him if his daughter had recently lost a ring, for the ring com 
tained the name he had just pronounced. The physician said she 
had not, but that some years ago she lost a diamond ring, 2nd, 4 
his eye fell upon the sparkling object, he recognised his daughter’ 
long-lost treasure. ‘The lady said her husband had found it in the 
bottom of a horse’s foot only a few days before while cleaning oul 
the hoof for the purpose of shoeing him. One small diamond only 
was missing. 

303. 

AN INDIAN FABLE.—A Jan of Luck and the Man of Effort. 

—A king in the East said to his minister, ‘Do you believe in luck? 
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‘J do,’ said the minister. ‘Can you prove it?’ said the king. ‘ Yes, 
Ican,’ said the minister. So one night he tied up to the ceiling of 
aroom a parcel containing peas mixed with diamonds and let in 
two men, one of whom believed in luck and the other in human 
effort alone. The former quietly laid himself down on the ground. 
The latter, after a series of efforts, reached the parcel, and feeling 
in the dark the peas and the stones, ate the former one by one, and 
threw down the latter to his companion, saying, ‘ Here are the stones 
for your idleness.’ The man below received them in his blanket. 
In the morning the king and the minister came to the room and bid 
each take to himself what he had got. The man of effort found 
he had nothing beyond the peas he had eaten. The man of luck 
quietly walked away with the diamonds. The minister said to the 
king, ‘Sire, there is such a thing as luck; but it is as rare as peas 
mixed with diamonds. So I would say, ‘‘ Let none hope to live 
by luck.” ’ 
304. 

A TRUE STory.—One evening, early in the present century, a 
young waiter at the Three Tuns Hotel, Penzance, was asked to 
fetch a penny roll from the nearest bakery. Always prompt and 
obliging, the young fellow started on his errand without even taking 
his hat.’ Annoyance, astonishment, and alarm succeeded each 
other as time passed by without his return. The country was 
scoured in every direction, but in vain, After purchasing the roll, 
he had vanished as utterly as if the earth had opened and swallowed 
him alive. That day twenty years, which happened to be on the 
same date and day of the week, a man entered the hotel at precisely 
the same hour and minute. Making his way to the bar-parlour, he 
laid down a penny roll before the landlady, and said : ‘ I’ve been a 
long time, ma’am, but it wasn’t my fault.’ He had met a press- 
gang, been seized, gagged, bound, carried to the quay, and borne 
off to sea so quickly and quietly, that he had no power to utter a 
cry. Singularly enough, he found the same proprietors at both hotel 
and bakery on his return. 


395. 

Wuat A MousE pip.—A lady discovered a mouse in the family 
flour bag, so she summoned her husband, told him to get a gun and 
call the dog and station himself near the door. Getting upon a high 
chair she commenced punching the flour bag with a pole. The 
poor mouse soon made its appearance, and started across the floor, 
the dog in pursuit. In the excitement the man fired the gun, killing 
the dog, and the lady fainted and fell off the chair. The man, 
thinking that she was dead, and fearing arrest for murder, made 
the best of his escape, and has not been heard of since, neither has 
the mouse. 

306. 


SNAKE-CATCHING WITH FISH-HOoOKS,—Hunters in America 
have adopted an ingenious method of capturing the deadly rattle- 
snake, whose oil is believed to be a cure for deafness, and as such 
commands a big price. They go about on warm days, carrying a 
long fishing-rod and line and a sharp scythe, and when the reptile 
is discovered, usually asleep near a ledge of rock, it is prodded 
with the pole. Like any other sleeper suddenly interrupted, the 
snake wakes up angry, makes a dart at the nearest irritating object, 
which is the fish-hook dangling near his head from the end of the 
pole, and very accomodatingly allows the hook to penetrate 
its jaws. The man with the pole holds the entrapped reptile at a 
safe distance, while his comrade moves up and severs the snake’s 
head from the body. 

307. 

Ir SERVED HIM RIGHT.—In the suburbs of London resides 
William Smith, who is noted for keeping late hours, as he usually 
goes home at one o’clock in the morning. Well, one stormy night, 
when it rained, William decided to go home early, and accordingly 
he arrived at his house at about eleven o’clock. In answer to his 
knock, his old mother opened a window, and inquired : * Who’s 
there?’ ‘William,’ was the reply. ‘No,’ said she, ‘that you’re 
Rot ; my William won’t be home for two hours yet,’ and closing the 
window, the mother retired. Poor William had to wait in the 
drenching rain till his usual time. " 


308. 


LoviING THEM.—A baby-carriage stood in front of a small shop. 
In it slept a pretty, dimpled baby. A drowsy puppy lay on the 
pillow, its black nose close to the baby’s cheek. By the carriage 
stood a ragged little waif, dirty, with scarcely enough clothes for 
decency, She stroked in turn the baby and the puppy. A lady 
Passing by, noticed the strange picture—the beautiful baby, the 
little dog, the ragged child. ‘The baby’s mother was in the shop. 
Are you caring for these ?’ said the lady to the waif. A wonderful 
= lit up the dirty little face. ‘No, please ma’am, I’m only loving 
em,’ 





309. 

THE QUEEN’s LitTLE Vistrors.—Our Queen is very fond of 
children, One day she was out driving in Scotland, when she saw 
three little girls who lived at the Manse thoroughly enjoying them- 
selves at a good game. She sent a messenger to make inquiries 
about them, and desired that they might come and visit her at the 
Castle. It so happened that their parents were not at home at the 
time, and although they were in high glee they did not quite know 
what to do. One point which troubled them very much was, how 
should they address the Queen? However, after a little talk, they 
decided they could not do better than address the Queen as the 
kings of old were addressed in Bible history. When they were taken 
into the Queen’s presence, to Her Majesty's great amusement, they 
immediately fell down before her, and very solemnly exclaimed, 
*O, Queen, live for ever!’ They spent a delightful afternoon, and 
all too soon the time arrived for them to go home. Imagine the 
Queen’s surprise and amusement when, on leaving, they again fell 
down together, and said this time: ‘O, Queen, live for ever! And 
please may we come again another day ?’ 


310. 


NEVER SATISFIED,—A minister, the other day, meeting one of 
his parishioners who had recently been ill, asked him how he was. 
Noticing that he seemed out of humour, he added, ‘I hope you are 
not worse, you do not seem so brisk to day.’ ‘ No, sir,’ replied the 
old fellow sadly, ‘I’ve been very unfortunate to-day.’ ‘In what 
way,’ asked the minister. ‘ Well, sir,’ was the reply, ‘I got a letter 
from a lawyer this morning telling me that my cousin was dead, and 
that he had left me two hundred pounds,’ ‘Two hundred pounds,’ 
repeated the minister, ‘and you call that hard luck? Why, it’s 
= a fortune for you.’ ‘ Yes,’ said the old man sorrowfully, ‘ but 
the stupid lawyer did not put enough stamps on his letter, and I had 
to pay twopence for extra postage.’ 


gil. 


THE Last OATH.—Two soldiers at Chatham once laid a trifling 
wager which could swear most oaths. After one of them had uttered 
many shocking ones, he hesitated a short time, and said, ‘He could 
think of one more, which should be his last,’ but was instantly struck 
speechless, and so remained for about three hours, when he died. 
His body was, by order of his officers, made a public spectacle to 
the pupulace, soldiers, and sailors, as a warning to them. 


312. 


A GENTLE KEMINDER.—There is a good story about the 
Emperor William’s visit to the Military School in Berlin. Every 
officer in turn has to give lessons on some subject to the soldiers 
from half-past six to half-past seven every morning. ‘The Emperor 
went one morning at half-past six, but he found the officer had not 
arrived ; he at once took up the work and gave the lesson. At 
seven o'clock the officer arrived, and the Emperor gave over the 
work, and said ‘ Good morning’ on leaving. The officer expected 
to be dismissed, and was kept a fortnight in suspense. At the end 
of that time he received a present from the Emperor—it was an 
alarm clock. 


NEW READING TESTS.—Sranparp III. 


Suitable for ‘Unseen Tests’ in Dictation also. 





229.—The nightingale arrives in this country in April, and 
it is then it should be taken and not afterwards. There isa 
peculiar kind of cage which is to be had at bird-shops, and 
this you ought to obtain before you get the bird itself. It 
ought to have a green blind, with a roller in front to pull 
down occasionally, as at first they are very timid. 


230.—‘ The worst is over,’ said the doctor, putting his 
watch in his pocket and preparing to leave the room. ‘No, 
it isn’t,’ suddenly came from the patient, opening his eyes 
and raising himself on his pillow. ‘Why! what do you 
mean ?’ exclaimed the surprised physician. ‘* Why, I mean 
that the worst won’t be over until I get your bill settled.’ 


231.—Cats are very fond, not only of children but of babies. 
They have been seen to watch by the cradle of a sick infant, 
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and to speedily give the alarm if baby cried or even awoke. An 
instance is on record of a cat’s having saved the life of a sick 
child. The latter having been left on the sofa of the drawing- 
room wrapped in rugs, had rolled off on the floor, and but for 
the outcry that pussy raised would have been smothered. 


232.—A little boy who had several teeth extracted was 
comforted by the dentist with the assurance that they would 
come again. With an eye to the immediate future, little 
Johnny enquired : ‘ Will they come again before dinner ?’ 


233-—Once a sheep was caught in a shower of rain. To 
obtain shelter it pushed itself into a thick thorny bush, and 
remained there till the shower was over. It had much 
difficulty in getting away from the thorns, which held fast 
to its fleece. When i: came out of the bush it was quite 
dry, but had lost nearly all its wool. 


234-—An interesting sight may now be seen in Wood 
Street, City. Two pigeons, thought to have strayed from the 
flock at St. Paul’s, have built a retreat in the carving over the 
door of a wholesale house, where they are bringing up a 
pair of birds, regardless of the traffic within a few feet of the 
nest. 


235.-—Last Spring a workman climbed a tree in a German 
village and peeped into a rook’s nest there. You may 
imagine his surprise when, among a number of young birds, 
whose black feathers were rapidly growing, he spied one that 
was entirely white, and with a pair of red eyes. He took 
possession of it, and it was afterwards exhibited. It seems 
to be very strong and hungry, but is evidently regarded with 
terror by other birds. 


236.—The Chinese are very fond of sugar-cane, and it grew 
in China before it grew anywhere else. Ever so many fruits 
and vegetables grow also in China, but there seems to be 
more rice-fields than any other. I will tell you a few of the 
vegetables : sweet potatoes, yams, cabbages, lettuces, turnips, 
and carrots ; and among fruits are custard-apples, rose-apples, 
dates, oranges, melons, pumpkins, and ever so many others. 


237.—Give birds all the liberty you can afford them, and 
they will certainly not be unhappy. And if they are allowed 
to fly about the room now and then, they will enjoy the 
shelter of their cages all the more when they go back to 
them. Exercise like this greatly tends to keep birds in 
health, 


238.—An old woman was complaining a few days since in 
the market of the high price of provisions. ‘It is not meat 
only. that is so dear,’ said she, ‘but I cannot obtain flour for 
a pudding for less than double the usual price, and they do 
not make eges half so large as they used to be !? 


239.—Wicker-work baskets, when of a graceful shape, can 
be ornamented by laying on, a little way from the edge, a 
two-inch crimped silk fringe in two colours, say pink or blue, 
laid over white. The inside lining, of blue or pink silk, must 
be either drawn up in a bag shape or made into dainty 
pockets, with little ribbon bows on each side. 


240.—-When their meal was finished they rose and made 
their way to the river, where they had a good draught of 
water. They crossed it, and soon after came upon a poor, 
dead, wild sheep. It had been only eaten in one place, and 











the boys were very curious to know what animal had 
made a hole and just picked out a certain part so daintily, 
—(H.M.L.’s Test.) 


241. Among the dwellings formed by birds 
In fields or forests with nice care, 
Is none that with the little wren’s 
In snugness may compare. 
So warm, so beautiful withal, 
In perfect fitness for its aim— 
That to the kind by special grace, 
Their instinct surely came. 


NEW DICTATION TESTS—Srtanvarp IV. 


Suitable for ‘ Unseen Tests’ in Reading also. 





No. 177. 


Live for something. Do good, and leave behind you a mont. 
ment of virtue that the storm of time can never destroy. Write 
your name in kindness, love, and mercy, on the hearts of the thou- 
sands you come in contact with year by year ; you will never be for- 
gotten. No; your name, your deeds, will be as legible on the 
hearts you leave behind as the stars on the brow of evening. Good 
deeds will shine as the stars of heaven. 


No. 178. 


IT is the greatest mistake to suppose that any violation of the 
laws of health can escape its penalty. Nature forgives no sin, no 
error. She lets off the offender for fifty years sometimes, but she 
catches him at last, and inflicts the punishment just when, just 
where, just how he feels it most. Save up for old age, but save 
knowledge, save the recollection of good deeds and innocent plea- 
sure ; save pure thoughts, save friends, save love. Save rich stores 
of that kind of wealth which time cannot diminish, nor death take 
away. . 

No. 179. 

SoME strawberries were recently subjected to a novel experiment 
in storage, which has excited a good deal of interest in the world. 
Confined in cold storage chambers, on the dry cold air system, they 
were found at the end of twelve days to have preserved all their 
colour, flavour, and plumpness, and it is believed that strawberries 
so treated will keep fresh for several months. Similar experiments 
are about to be made with other kinds of fruit, and many interesting 
results are expected. 

No. 180. 


THE rattlesnake’s rattle is like the sound which would be pro- 
duced by the rattling of a number of peas in a paper bag. This 
represents the slightness of the sound. We are accustomed to 
pictorial representations in which the reptile is made to look very 
angry and energetic, the tail erect in a manner to suggest a loud 
alarum. Accordingly, when one hears it for the first time one is 
surprised to find the noise so slight. The sound, instead of being « 
rattle, is rather a tinkle, and perhaps it has a rather more metallic 
character than the motion of the shaking of peas in a paper bag 
would represent. 

No. 181. 


THESE people who are said by some writers to belong to the 
Eskimo family used to feed on the reindeer, vast herds of which 
roamed through their land ; but as the animals grew scarcer they 
were forced to hunt the seal, whale, and walrus for a living. They 
dwell in huts of the simplest sort. A strong wooden post is set up 
in the middle, and at a certain distance round it, a number of 
smaller posts are raised. These and the central post are then roofed 
in by stakes and boughs of trees, the whole being afterward 
covered in with hides of animals. 


No. 182. 


No good impulse, no generous emotion, no heartfelt desire to 4 
right, is ever lost. We are, we must be, better than if we had not 
had it. But in proportion as it is deep it will not be transient. The 
memory of gach moments will be with us, to strengthen and renew 
our courage. They are opportunities for good which we should 
count among our richest treasures. No one can tell how much he 
owes to them ; nor need he be discouraged if they do not seem to be 
such powerful factors in his life as he would desire. 
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No. 183. 


THE Kangaroo serves a useful-enough purpose in its native 
country. Its flesh is considered by those who have partaken of it 
to be very good eating ; and it is quite within the range of possibility 
that kangaroo venison may be as popular as Australian mutton. 
Kangaroo-tail soup is said to be a renowned delicacy, decidedly 
superior to ox-tail. Some species of the tribe are hardier than 
others, and stand the English climate well. 


No. 184. 


Amon the superstitions of the Indians is one of singular beauty. 
When a maiden dies, they imprison a young bird until it first begins 
to try its power of song, and then, loading it with caresses, they 
loose it over her grave, in the belief that it will not fold its wings 
nor close its eyes until it has flown to the spirit-land and delivered its 
precious burden of affection to the loved and lost. 


No. 185. 


In America there is a cornfield of so remarkable a nature that it 
must be regarded as a wonder. It is ten acres in extent, and is 
believed to have been at one time an open sheet of water on which 
accumulated vegetable matter, that in course of a long period 
acquired a crust thick and strong enough to yield corn, which has, 
however, to be cultivated by hand. By digging a hole through the 
crust, they catch fishes four or five inches long, but without eyes or 
scales. 

No, 186. 

THE other day, a cripple boy was trying to get a boat through a 
bridge into the harbour. The tide was swollen, and it was rapidly 
rising, and the boat was lifted up to the bridge so closely that the 
boy was practically shut in. Helpless himself, others tried in vain 
torescue him from an increasingly perilous position. At length, 
when there was only about a foot between the surface of .he water 
and the bridge, three men stripped, swam into the current, and 
made a hole in the bottom of the boat. Thereupon it sank, and 
the crippled boy, being carried through the bridge, was picked up 
on the other side. 

No. 187. 


Docs, it is well known, have very marked likes and dislikes 
about the tunes they are compelled to listen to, and can be taught 
without much trouble to dance in time with music. Cats, too, are 
fond of music, while their natural enemies the mice have been de- 
scribed ‘as intensely fond of it.’ It has been noticed that spiders 
are similarly attracted, and in the Arctic regions the hunters will 
often make use of this strange power to charm the slippery seals 
within their reach, 

No, 188. 


THERE is in England a new guild, appropriately dedicated to 
St Mary and St. Martha, composed of religious and educated women, 
who, after a period of training and probation, are sent out on the 
plan of visiting nurses to relieve the overworked, long-suffering 
martyrs, the housewives and home-makers, in every kind of domestic 
emergency. They are trained in cooking, nursery work, laundry 
duties, plain dressmaking, and are willing to do anything they can 
to assist those to whom they go. 


No. 189. 


THE cricket on the hearth is commonly regarded as a friendly in- 
mate of the household; but in those countries frequented by it, 
larmers often find it a nuisance. Machines are used on many fields 
for binding the corn in sheaves by means of a cord; but when the 
farmer comes to draw in his stacks of grain, you may imagine his 
annoyance when he discovers that the sheaves have become unbound, 
the cords tying it up in a compact bundle having been cut in several 
places by crickets, They are fond of the kernels of corn, and have 
been known to eat the grain, leaving only the husk. 


No. 190. 

FRoM time immemorial, elephants have been employed in war in 
the East and in Africa, though the Indian kind is more familiar to 
usin this respect. At first they were equipped with a huge tower, 
in which fighting-men were carried—a practice of which we are re- 
minded in the sign of the ‘ Elephant and Castle’ still in vogue in 
some inns—and were even trained to use swords with their trunks. 
In the present day, however, the creatures are found more useful in 
assisting the transport of artillery in hilly or marshy districts, 


No. 191. 
As showing the power of the sense of smell, Sir John Ross relates 
that he shot a hare in autumn during a violent snowstorm, which 
vuried it out of sight and prevented him from finding it. In the 


VOL. XV. 





following spring two ravens, being the first birds to migrate north- 
ward, were observed digging industriously in the snow. Recollect- 
ing the circumstance of having lost some game thereabouts in the 
autumn before, he repaired to the spot, and arrived just in time to 
pick up his hare, for which the ravens had excavated through a 
depth of twelve feet of firm snow ! 


No. 192. 

A Tiny kind of shark is a noted light giver. Specimens captured 
and taken into a dark apartment present an extraordinary spectacle. 
The entire surface of the head and body emits a greenish gleam that 
is constant, and is not, as in the case of most of these luminous in- 
habitants of the sea, increased by friction and agitation. The small- 
ness of the fins of this fish show that it is not an active swimmer, 
and that its light is useful in attracting its prey. 


No. 193. 
LIVE and let live, ’tis the great law of nature, 
Man to his fellow should ever ‘e kind 
He whose high bounty protects evéry creature 
Taught us to practise this precept refined. 
Wide is the world, and though various in station 
Each to his neighbour good wishes may give ; 
All men belong to humanity’s nation : 
Nature’s great law is, to live and let live. 


STANDARDs V.—VII., AND 1st & 2ND YEAR P.T’s. 
No. 163. 

A MAN pursues wealth without counting the cost. He foresees 
its pleasures, its advantages, its opportunities, but not the duties and 
responsibilities it will involve, nor the sacrifice of other and perhaps 
higher things which its eager pursuit will demand. Gradually, 
without intending it, he resigns one thing after another in his 
absorbing work. Perhaps it is in his health, his culture, his family 
fireside, or even his self-respect. Presently he gains the object of 
his chase: but the happiness he expected has meantime slipped 
away, and the account is more than balanced onthe otherside. He 
may not see his losses with the same vividness that he sees his 
gains ; but if he is poorer in health, or in power, or in character, or 
in domestic happiness, he has over-reached himself in his vain effort 
to cheat Nature. 

No. 164. 


THE automatic manufacture of cans for packing fruits is said now 
to be a great industry, the machine for this purpose being a 
masterpiece of ingenuity. The process is begun by a set of steam 
scissors cutting a piece of tin 14 inches by 20 inches into four parts, 
which are passed to a feeder ; then, by means of clamps on a 
revolving wheel, the can is formed, carried through its various 
processes by means of steam tramways to the finishing touch—a 
hydraulic machine, which dips it into hot water, and subjects it to 
a test pressure—lastly depositing it in crates a perfect can for fruit 
packing, made without any inside solder, and free from acid. 


No. 165. 


THE art of conversation is to some people a gift. Like the poet, 
they are born with their glorious powers. But many who converse 
intelligently and pleasantly have become masters of the art by 
patient care and study. Even persons of ordinary ability will find 
upon making the effort that where it is not a gift no other deficiency 
can be so well supplemented by art. For the untutored there are 
three old rules which may not prove amiss. Talk to people on the 
subject which belongs to their peculiar callings, talk about those 
things which interest yourself, assuming also that they interest your 
listener, and make it a point to inform yourself upon a variety of 
topics. There is a wonderful faculty in drawing people out, in 
making the stranger and the timid feel at ease, in putting questions 
so skilfully and adroitly as to compel them to answer as though they 
were conferring a favour on you. 


No. 166, 


THE coming mechanic bred in technical schools will be a very 
different man from the mechanic of the present. Even the young 
mechanic who is now learning in the shop will, in some very impor- 
tant respects, be at a disadvantage when he comes into contact and 
competition with the young mechanic who is now in the schools. 
The shop graduate may be ‘ practical,’ and the schvol graduate will 
be equally ‘ practical,’ with the added advantage of wide theoretical 
knowledge, The shop graduate may be able to do all the work 
planned or designed for him, and the school graduate will be able, 
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not only to do the work, but also to do the planning and the design- 
ing. In every way the school graduate will have all the good points 
of the shop gracuate, with added good points due to wider informa- 
ion, 


No. 167. 


WHEN condensed milk was first introduced thirty years ago, the 
offed at. The business has now grown to be a gigantic 
The processes employed are very simple, the fresh milk 
ing put into a great copper tank with a steam jacket. While it is 
being heated, sugar is added and the mixture is then drawn off into 
a vacuum tank, where evaporation is produced by heat. The 
vacuum tank will hold perhaps 9,000 quarts. It hasa glass window 
at the top, through which the operator in charge looks from time to 
time. He can tell by the appearance of the milk when the time has 
wrived to shut off the steam, and this must be done just at the right 
moment, else the batch will be spoiled. Next the condensed milk 
is drawn into forty-quart cans, which are set in very cold spring 
water, where they are made to revolve rapidly by a mechanical con- 
trivance in order that their contents may cool evenly. 


tlea was 


industry. 


} 


No. 168. 


ris is held to be the duty of the man of wealth—to set an ex- 
iple of modest, unostentatious living, shunning display or extra- 
vazance ; to provid: moderately for the legitimate wants of those 
dependent upon him ; and after doing so, to consider all surplus 
revenues which come to him simply as trust funds, which he is 
called upon to administer, and strictly bound as a matter of duty to 
administer in the manner which, in his judgment, is best calculated 
to produce the most beneficial results for the community—the man 
of wealth thus becoming the mere agent and trustee for his poorer 
brethren, bringing to their service his superior wisdom, experience, 

1 ability to administer, doing for them better than they would or 
could co for themselv« 


No. 169. 


One of the great things in life is to get started. The shores 
are lined in every direction with craft of all sizes, which seem 
unable to get themselves launched ; they are eager for the water, 
hut they fail to reach it. A host of men and women are in this 
position ; they are bewailing the fact that they are not at work, and 

going about in every direction seeking for openings, but they 
find nothing to their mind. Now, while it is true that there is 
more difficult, in many cases, than to get a start in life, it 
very often happens that the inherent difficulty of-the undertaking is 
immensely increased by the lack of practical sense on the part of 
the man or woman who is making the endeavour. 


oye probably have any idea of the various uses to which 
can be applied, Not only has it served 
for centuries to clothe mankind, but from the seed a very valuable 
oil is extracted, while the husks form an article of diet for the cattle. 
From the lint which clings to the seed, felt is manufactured, and 
now it has been discovered that the seed is also capable of yielding 
gar. And such sugar, too! The process, which is being kept a 
ret, produces an article which is no less than fifteen times 
weeter than cane sugar, and twenty times more so than sugar 
extracted from beetroot. It seems somewhat rough on the sugar- 
cane that it should be so totally eclipsed in its own line by an ama- 
teur, so to speak. 
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No. 171. 


Ir is impossible to estimate the blessed effect produced upon a 
nation’s health and happiness when, on the return of each Sunday, 
from toil ; when the ledger is closed on 
the desk ; when the hammer rests upon the anvil, and the wheel in 
the factory ; when the mine sends forth its crowds into the light and 

! new-born day ; and when men can rest their wearied 
frames, or tread the green earth or hoary mountain, and breathe 


million re thus set free 


try of th 


the fresh air, and look calmly upon the blue sky overhead, or listen 
to the nding stream or beating sea-wave ; and when the very 
dumb cattle partake of the universal blessing. 
172. 
TUE power t nverse well may be cultivated, just as the power 
to play skilfully upon an instrument may be acquired by practice. 


If half the young people who spend patient hours in running up 
and down the scale, and in fingering the chromatic exercises, would 
devote a little while every day in the art of talking well and agree- 
bl hould } something more than trite common-places 
The ability to converse elegantly is a very 


ably, we should he 
rom beautiful 





charming possession. Parents may aid their children in acquiring 
it if they take time and pains to see that three times a day, at least, 
there is amusing, instructive, and delightful conversation in their 
own circle. 
173 

THE collection of books we call the Bible has taken such hold of 
the world as no other. The literature of Greece, which goes up 
like incense from that land of temples and heroic deeds, has not half 
the influence of this book, handed down from a nation despised 
alike in ancient and in modern times. It goes equally to the 
cottage of the plain man and to the palace of the king. _J€ is woven 
into the literature of the scholar, and colours the talk of the streets, 
It enters men’s closets, mingles in all the grief and theerfulness of 
life. It is the better part of our sermons. It lifts man above 
himself. 


174. 


THE advantage which intelligencé-gives a man is very great. || 
oftentimes increases one’s mere physical ability full one half 
Active thought, or quickness i the use of the mind, is very im- 
portant in teaching us how to use our hands rightly in every possible 
relation and situation in Iffe. The use of the head abridges the 
labour of the hands. .; ‘There is no drudgery, there is no mechanical 
routine, there is ne'yminuteness of function, that is not advantaged 
by education. I€d man has nothing to do but to turn a grindstone, 
he had better be educated ; if a man has nothing to do but to stick 
pins on a paper, he had better be educated ; if he has to sweep the 
streets, he had better be educated. It makes no difference what you 
do, you will do it better if you are educated. 


175. 

LEARN to be a man of your word. One of the most dishearten- 
ing of all things is to be associated in an undertaking with a person 
whose word is not to be depended upon, and there are plenty of 
them in this wide world, people whose promis: 15 as slender as 
a spider’s web. Let your given word be as a hemper. cord, a chain 
of wrought steel, that will bear the heaviest sort of strain. It will 
go far in making a man of you ; and a real man is the noblest work 
of God ; not a lump of moist putty, moulded and shaped by the 
last influence met with that was calculated to make an impression, 
but a man of forceful, energised, self-reliant, and reliable character, 
a positive, quality that can be calculated upon. 


176. 


A MAN’s success in life depends incomparably more upon his 
capacities for useful action than upon his acquirements in knowledge, 
and the education of the young should therefore be directed to the 
development of faculties and valuable qualities rather than to the 
acquisition of knowledge. None cf my critics have touched upor 
this cardinal point, and I suspect they fear to do so, being aware, 
as everybody is, that men of capacity and possessing qualities for 
useful action are at a premium all over the world, while men oi 
mere education are at a deplorable discount. 


177. 

TRAVELLERS in Egypt, who profess to have seen the genuine 
resurrection-flower, describe it as a little ball hanging on its fragile 
stem, and resembling both in colour and shape a shrunken poppy 
head. Sleeping, but not dead, the flower is aroused by being fo 
an instant immersed in water, and then supported in an upright! 
position. Soon the upper fibres begin to stir. Slowly, yet visibly 
they unfold, until, with petals thrown back in equi-distant order, ! 
assumes the appearance of a beautifully radiated, starry flower, no 
unlike some of the asters in form. Resting a moment, it suddenly, 
as though inspired by some new impulse, throws its very heart ' 
the daylight, curving back its petals farther still, and disclosing 
beauties undreamed of. - 

175. 

ONE of the signs of a large and generous nature is the power 
appreciate excellence in others, to recognise good work wherever! 
it is done, and to take the same sort of joy in it which one takes ™ 
that which he does himself. The capacity to admire and appre 
ciate is in itself an immense resource to its possessor. I can hardly 
co-exist with a great amount of selfishness or egotism ; its Ve) 
existence implies a healthy adjustment between the claims of st! 
and the claims of others. The man who can admire generous) 
must have/a certain freshness of spirit and receptivity of mind 
which constantly bring him in the way of the most delightful a0¢ 
highest form of sensation—the sensation of inward joy which > 
given by any form of excellence. 
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179. 
What subtle spirit fans the summer air, 
And sweeps the wide earth with a grateful breeze, 
That gently stirs the summits of the trees, 
And waves the green robe which the meadows wear ? 
It is the morning, that on throbbing wings 
Sweeps with young vigour from the eastern bar, 
Hailed by the strains in which the skylark sings, 
Exulting farewell to each fainting star. 
Oh, radiant morning ! in thy cooling prime, 
We live anew, and feel a joy in life, 
Our spirits bucklered for the hour of strife, 
And braced to grapple with the toils of time ; 
Thy freshness freshens us, thy buoyant hour 
Instilling hope, and confidence, and power. 





COMPOSITION TESTS.—STANDARDS VI. & VII. AND 
ist & 2ND YEAR P.T.’S. 

Write at least 20 lines on ONE of the following : 

32. Say all you know about a Postage Stamp, Balloon, or 
Diving Bell; or 

33. Write a letter to your Grandfather about the sagacity and 
instinct of Two of the following animals: horse, dog, cat, ele- 
phant ; OR 

34. Write what you can about Ventilation, and state some of 
the evil effects which spring from breathing impure air ; OR 

35. Write all you know about Books, use, etc., and effects of 
cheap literature ; OR 

36. In a letter to your Cousin describe any walk you may have 
taken in the Country or by the Seaside ; or 

37. Say all you can about Temperance, its necessity and im- 
portance, benefits, etc. Then show the evil effects of Intemper- 
ance ; OR " 

38. Write as much as you know about a Needle and Thread ; or 
a Nugget of Gold, how found, its value, properties, and use, why 
used for money, etc ; OR 

39. Ina letter to your Father give him, in your own words, the 
substance of the poetry you have learnt for Recitation. 

40. Say what you can about Honour in word and act, especially 
referring to your own conduct in this matter when under Ex- 
amination. 

41. Write all you can about the importance and benefits to be 
derived from paying ready money, and show the disadvantages of 
the credit system 

ee 


‘A BARB(E)ROUS TRAGEDY.’ 


A PLAY FOR BOYS. 


BY JOSEPH DESPICHT. 
Author of ‘Should Men Wear Hats ?’ ‘In 1999,’ etc. 


CHARACTERS :— 





OILY - - - - A village Barber. 

Mr. BEANS - - - - »» Greengrocer. 
Mr. BACKSTITCH - - - x» Tailor. 

Mr. BRISTLES - : : »» Shoemaker. 
Mr. CALF - - : »» Butcher. 
Mr. BULLSEYE - - : x» Policeman. 
Mr. BLUFF : . - >, Farmer. 
SPARKS . ° ° »» Blacksmith. 
Tom SPARKS - - - . His son. 

NED .- . - : - A schoolboy. 


DRESSES, &c. M 

/y.—White shirt-sleeves, apron with double pocket in front, knee 
breeches, grey stockings, buckle shoes. 
Beans. —Ordinary villager’s dress with green baize apron turned up 
to waist from one corner, wig, hat. 
Backstitch.—Tall hat, very shiny; black coat, baggy trousers, 
slippers, loose collar and scarf. 

No hat, no vest, loose jacket, horn spectacles, apron 
: rolled up to waist. 
Bluf.—Brown velveteen jacket, knee breeches, brown felt hat, 
hunting crop in hand. 
“'/.—Blue overall, coat, no hat, strap and steel. 
udiseye, —As near uniform of Metropolitan Police as possible. 
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Bri tles. 
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Old Sparks.—Loose coat, low soft hat, wig, leathern apron, stout 
walking stick. 

Tom Sparks.—Rustic blouse, billycock hat, grey stockings, buckle 
shoes, bundle in red handkerchief, and stick. 

Ned.—Usual village schoolboy’s dress. 

ae dresses are suggested, but any appropriate ones will do as 
well.) 
Scene.—A Village Barber’s Shop near London. 
Z7ime.—Morning. 


Discovered, Oily sharpening razor on strop. 

Oily: Now, Oily, my dear fellow, be careful! 
Have a care, Oily, or that double brain of yours will 
get you into trouble! You're getting proud! I 
know you are! Your interlectural rapacities are 
getting the better of your modesty! Why, the other 
day I saw you turning up your nose at yourself! Be 
modest, Oily! All truly great men are modest! 
Therefore, Oily, be thou modest! Let me see, what 
was it the phrebologist said as his fingers ran over 
my bumps? Oh! ah! yes! He said, ‘Mr. Oily, I 
have the pleasure to inform you that you have a dual 
or double brain!’ I said, ‘Mr. Bumpteller, what do 
you mean by that?’ Said he, ‘ Mr. Oily, your brain 
is really two brains that can act separately like the 
engines on board a big ship! I congratulate this 
village,’ said he, ‘on having such a worthy successor 
to Taxidermos, the Prince of Barbers! My fee for 
bumps and two brains is five shillings!’ 

I paid the fee willingly, for thinks I, now the 
village will acknowledge my interlectural vacuum, for 
the whole parcel of ’em as comes here haven't got 
two brains in all their noddle boxes combined ! 

I remember father—but as a barber he wasn’t a 
patch on me—father used to put my sharpness down 
to the use of the strop—‘It’s good for razors, why 
shouldn’t it be good for boys?’ he used to say, and 
then he’d try iton me! Halloa, this fire will be out. 
(Blows fire with small bellows.) 

But now I find it was my double brain that made 
me such a juvenile progidy, and not the strop at all ! 
Still, I must be modest, and not show the customers 
my superiorority too strong, or they’ll go somewhere 
else to get their hair cut, and will learn to scrape 
their chins at home! (Shop dell tinkles.) Halloa, 
there’s that bell. 

Enter Beans, greengrocer (hair very long). 

Oily ; Good morning, Mr. Beans! Why? What? 
Where did you 

Beans ( gruffy): Well, what are you staring at, 
Oily? I want my hair cut ! 

Oily ; You don’t say so! Allow me to sympathise 
with you, Mr. Beans! 

Beans : What about, sir, what about ? 

Oily (tapping his head) ; You’ve had—er—er—touch 
of the ’fluenza—cold in the head, eh? 

Beans: Nothing of the sort; Nothing of the sort! 
Wife’s bought a locket—that’s all. 

Oily ; Oh, yes; and wants some of your hair to 
put in it? What may be the size of the locket ? 

Beans: Size? What's that to you? Size of a 
plate, no doubt ! ( Sits.) 

Oily: Ha! Ha! Size of a plate! Very good, 
very good! Keep your seat, and I'll get pen, ink, 
and paper, and draw it up before more customers 
come in! 

Beans: What do you mean? Draw it up! Draw 
what up? I don’t want to make my will because I’m 
going to have my hair cut—though you're clumsy 
enough for anything, all the village knows! 
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Oily: Your will? No! I mean draw up the con- 
tract ! 

Beans ; The contract for what? 

Oily : Why, for cutting your hair! You'll have to 
pay double price or go to the hedger and ditcher to 
have it done! 

Beans ; Go on then—'tis a little long ! 

(Oily cuts—large locks of hair fall to ground.) 
Enter Backstitch, tailor, and Brisiles, shoemaker, together. 

Backstitch : 1 tell you, Bristles, I was first! 

Bristles: 1 tell you, Backstitch, I was first ! 

Backstitch: 1 tell youl put my foot on the door- 
step first, cobdler / 

Bristles : tell you I caught hold of the door-handle 
first, ninth part of a man! 

Backstitch (snapping fingers at Bristles) : Wax! 

Bristles (snapping fingers at Backstitch) : Scissors! 

Backstitch (shaking fist): Paste! 

Bristles (shaking fist) : Goose! 

Oily: Gentlemen! Gentlemen! Nothing but parley- 
ment language here, if you please! I go by who’s in 
a seat first ! 

(Backstitch and Bristles both rush to the 
same seat—the tailor manages to sit first.) 

Backstitch: Got it ! 

Bristles: Bah! 

Oily: The nimble tailor first and the shoemaker 
nowhere! (/o Beans) Is that enough off, sir? 

Beans: Enough? No! When you get to the 
roots turn round and come back! I am not going to 
pay double for nothing. 

Oily: Very good, sir! 

(Cuts away more vigorously than before. 
Backstitch and Bristles take up newspapers 
and scowl at one another over the top.) 

Enter Bluff, a farmer. 

Oily: Good morning, Mr. Bluff! How’s the 
weather for you now? 

Bluff (sitting and taking up paper): , Weather! 
There isn’t any—and never will be while this 
wretched Government lasts ! 

Oily: Let me see—there’s been so many changes 
lately that I almost forget which party 7s in! 

Biuff: So do | for the matter o’ that! But, which- 
ever it is, it’s making a pretty mess o’ the weather! 

Beans (between the snips) : Now look here, Bluff, how 
d’you account for it that neither Lib’rals nor Conser- 
vatives seem to know how to manage the weather? 

Bluff: Well, it’s like this: Everything depends 
on the rain. Now the Conservatives are so precious 
careful of everything that they won't let enough come 
down; while the others are so precious lib’ral that 
they flood the country! Consequence is, there's 
always too much or too little! We want a middle 
party, that’s what we want! 

Beans; Quite right, Bluff, a middle party for me! 

Oily (giving him hand-glass to look at himself—his 
hair absurdly parted in the middle): How's that for a 
middle party then ? 

Beans (rising); That'll do, but you might have 
taken more! 

(Oilv fusses round him—gives him his hat, 

! fakes the money, which he slips into his 

there, that’s enough! Let me be off, or my hair will 
want a fresh crop before | get away! 

Oily: Is there anything else this morning? Any 








bear’s grease—shaving stick—‘ ody-coloney '"—any.- 
thing for making the hair grow? 

Beans (going): No! show me nothing! (coming back) 
Oh, yes! I had forgotten! (Ozly dows and looks bland.) 
Show me, if you please, the way to the Post Office! 
(6angs door after him— Oily indignant.) 

Enter Ned, a schoolboy, stts in chair. 

Ned: Good morning, Oily, my man! How are you 
—children doing well—how’s the missis ? 

Oily (staring at him) : Moderate like! How are you, 
Tommy? Want your hair cut? 

Ned (stroking his chin); No—shave! 

Oily (going to a distance to look at him): Shave? We 
don’t shave puppies ! 

Ned (running out, but turning at door): Oily! Oily! 
Oily! Who boiled the bear for its grease ? 

Oily (throws towel at Ned--misses him, and knocks down 
two or three botiles) : Those wretched boys—they’'ll be 
the death of me! Next gentleman! (Backstitch sits 
in chair.) A little off the head or the chin? 

Backstitch: Neither! I want a shave, but you 
needn’t, as usual, take a slice off my chin, or I'll soon 
have none left. This is not a butcher’s shop, I believe? 

Oily: Very good, sir! (Commences to shave him— 
soaps all his face.) 

Enter Mr. Calf, butcher, and Bullseye, policeman—thy 
sit and read papers after nodding to the others. 

Orly: Good morning, gentlemen ! 

Calf and Bullseye: Morning! Morning! 

Oily ; Any news this morning, gentlemen ? 

Bullseve (pompously); There’s not much in the vil- 
lage, and I haven’t seen the morning papers yet; but 
when we do see them we may expect to hear of some- 
thing ! (/aps nose.) 

All: Hear of something! What is it ? 

Beans (shutting eves in agony): Old Sparks and his 
son been at it again? ° 

Bullseye ; 1 say no more than that you will hear of 
something! My hinformation only goes as fur as to 
say that something has happened or is just going 
happen. But whether it’s about old Sparks or young 
Sparks or any other Spark ain’t neither here nor 
there! I should be diwulging state secrets if I said 
more ! 

Calf: Something in London, or in the village ?—tell 
us that! 

Bullseve : It may be there'll be a tragedy in London, 
or it may be there'll be a tragedy in this very shop! 
But according to my hinformation there'll be a 
barbarous tragedy somewheres ! 

Backstitch ; Gentlemen, change the subject! I've 
come here for half an hour’s pleasant philosopholo- 
gical talk, and I object to hear about tragedies just 
when Oily has got a razor in one hand and my nose 
in the other! We shall have a tragedy in this very 
chair next! 

Bristles ; Well, for me, I’d as soon talk o’ murders 
an’ that as of Backstitch’s philosophy, as he calls it. 
For after all, what good does it do him ? 

Backstitch : Good? It elevates the mind! It swells 
the brain! It-— 

Bristles: Yes, but it don’t keep you from the 
public-house ! 

Backstitch (snapping fingers): Bah! 

Bristles (doing the same): Bah! 

Orly: There, that will about do! 

(Backstitch rises—Otdly fusses round—takes 
money, etc. —Backstitch moves io door.) 
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Oily : Now, don’t run away, Mr. Backstitch; you’re 
never ina hurry. Take a look at the papers. Next 
gentleman ! 

(Bristles sits in a chair—Backstitch takes a seat.) 

Backshich; Vil stop a few minutes if the conversa- 
tion is to be philosophological—if not, I’m going to 
‘ave a glass! 

Bristles : Just to water your brains, I suppose! 

Backstitch: Boots! 

Bristles: Snip! 

Calf: Talking o’ brains, how do you get on with 
that double one o’ yours, Oily ? 

Oily: Well, I go on abzorbing—taking in, you 
know! 

Calf: Now, I dare say with your double brain 
power, you could hold your own with any in the 
village. . 

Oily: Well, without being proud, gentlemen, I 
think I may say that in amount of general inflamation 
I'm second to none about here! 

Bluff: Except the parson, Oily! I think he can 
beat you in con/roversy and argyfying ! 

Oily: Well, I don’t want to brag, gentlemen. I 
will own that he knows more of teology, biology, and 
hastrology than I do, but what does he know of 
furrin’ parts ? 

Bullseye: But, how is it, Oily, you’ve got to know 
somuch? You've never been a mile from home, and 
you went with us all to the village school. 

Oily: True for you; but you see I started with a 
double brain! That’s one thing! Then, I don’t say 
it ortily, I’ve had such opportunities! Now, look— 
(stops shaving Bristles, with the soap on one half of his 
face)—you and Beans, Bristles and Bluff, Backstitch 
and Calf, and lots more, come in here, off and on, all 
day! Well, Bluff, he always talks about the weather. 
Consequentially, with my double abzorbing brain, I 
get to be a regular weather-cock ! 

Then Bristles, he talks about leather! That puts 
me up to natural history and skinography ! 

Then, there’s Bullseye. Day after day he talks of 
the law! Consequentially again, I could put half 
your lawyers up to many a wrinkle. (2riséles: ‘You 
dry up, or I shall !’) 

Take Calf there. He’s interested in furrin’ parts. 
He comes in and says, ‘I hear there’s a lot o’ meat 
just unshipped from Ameriky,’ or ‘Oily, New Zealand 
mutton Il be the ruin o’ me!’ Consequentially, I 
soon know all about furrin’ parts! (Briséles: ‘Just 
you attend to the Home District and get the soap off 
my nose! ’) 

Backstitch, now, he’s all for philosophy and pom- 
posity, but with my double brain I soon beat him at 
them! (Bristles: ‘Now mind that razor; you'll 
have my right ear off soon !’) 

And so I go on day after day getting more and 
more inflamation till sometimes I think my head bu’st 
it must ! “ 

Backstitch: But, Oily, now, don’t you find your 
double brain a bit awkward sometimes? Suppose 
one half tells you to do /fzs, and the other half tells 
you to do shat, which. do you, as a philosopher, obey? 

Oily; Why, in that case, my stomach sits like an 
alderman and settles it for me! (Zo Bristles) There 
you are, as smooth as a Dutch cheese! (BPriséles 
rises— Oily fusses about as before.) Next gent! (Calf 
sils— Orly lathers him, etc.) 

Bristles (in no hurry to go—looking in glass); But 





supposing you got brain fever, Oily, you'd have twice 
as much as any one else! 

Oily: I suppose I should have that honour! Don't 
go—take a seat—London papers in a minute ! 

(Bristles sits.) 

Bristles ; 1 say, Oily, why do you barbers stick that 
pole outside that looks like a sugar stick that’s going 
to be raffled for? 

Half enter Ned (shouting). 

I say, Bullseye, there’s a reg’lar fine shindy going 
on up at Old Sparks’! Murder’s nothing to it! (Zo 
Oily) Go it, old soap-suds ! 

(Bangs the door. Bullseye and Oily make 
a dash towards it, collide severely with one 
another, then open door and shake their fists at 
space—return to places.) 

Oily : That boy’s a little demon! Well, what I 
knows about the pole I’ll willingly compart to you! 
It’s not a pole at all, but a man’s arm, and those red 
and white bands you see are to reprehend bandages! 
For you must know that years ago barbers were 
surgeons too! 

Brisiles ; Well, why didn’t they let you chaps keep 
on bleeding and cutting, and all that sort o’ thing? 

Oily: Look at his innocents, gents! Why, we 
didn’t kill the patients quick enough for their friends, 
and so we had to give it up to the doctors! 

All: Hear! Hear! (and a laugh). 

Backstitch: Now, philosophologically speaking, 
this shaving business is a rum one! Who do you 
think first started it? 

Oily: Gentlemen, it was started by the Chinese! 
They found out that the more you shave your chin 
the faster the hair grows on your cerebranium! So 
to make their pigtails grow long they took to scrap- 
ing the chin and jaws, and thus their pigtails grew to 
gijantic contortions ! 

Backstitch; But what did they want them so long 
for ? 

Oily: Well, when they bury a Chinaman, they do 
so feet downwards, leaving his pigtail just sticking 
out of the ground like a carrot-top! They have a 
notion that some day some one will come from 
bogey-land and carry their bodies off to their idol’s 
hunting-ground. So they leave plenty of pigtail for 
this some one to take hold of, for fear he should let 
go and give them a tumble! (a /augh). 

Backstitch: Now, now, that will do, Oily! Don’t 
fling it too far! 

Oily: Alltrue! I had it from a traveller in the 
china trade! Next gentleman ! 

(Bristles rises—action as before—Bullseye sits.) 

Bullseye (sitting): Now, Oily, do you mind telling a 
man, who will not let the hinformation go out of his 
own pocket-book, whether you barbers like this 
shaving and hair-cutting business? 

Oily: Now hear him! Does a painter like paint- 
ing? Hair-cutting I say nothing about—it’s only fit 
for reapers and sheepshearers! But shaving, gen- 
tlemen, is a fine art, and the barber an artist—who 
else, I should like to know, has the Aonour of pulling 
such extinguished noses ? 

Bristles; True for you there, Oily, and I dare say 
there’s a great variety in the chins you scrape? 

Oily: There are no two chins alike! ‘Take your 
own for instance! You come once a week, and I'd 
as soon cut down a field of broadbeans with a fine 
sickle as put my best razor to your chin! (A laugh.\ 
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Backstitch ; That's one for Bristles ! 

Bristles (snapping fingers): Bah! 

Backstitch (ditto): Yah! 

Calf: Now what about mine, Oily ? 

Oily: Now there you go to the other end of the 
extremes. You come every morning; and shaving 
you ’s no more trouble than shaving a sucking-pig— 
and then the suet makes your chin easy ! 

All; Hear, hear! 

Backstitch: But who, now, is the very worst to 
shave—speaking as a philosopher? 

Oily: Well, | should almost say old Sparks the 
blacksmith. First of all he takes a lot of soap, for 
there’s many a layer of soot to take off before you 
come to the bristles; and when you come to them 
they’re so burnt and hardened, that you feel inclined 
to ask him to go and fetch his big rasp and let you 
rasp him off! (Gives Bullseye hand-glass.) 

Bullseye: Talking of the blacksmith, I don’t quite 
like the look of things between Sparks and his son 
Tom. 

Bristles: Aren't things a-going on any smoother in 
that quarter ? 

Bullseye (still sitting glass in hand): Now don't ask too 
much, for my hinformation’s limited. But, between 
you and me and the gate-post, there ‘Il be a fine 
flare-up in the smithy one of these days! 

All; Oh! How do you mean? 

Packstitch ; Now, no more tragedies, or I’m off! 
(Puls on hat.) We might as well be sitting on a 
Vesuvius | 

Oily: There, let’s change the subject. Next 
gentleman ! 

(Bullseye rises—Bluff takes chatr-—action 
as before—Bullseye titivates before glass— 
Backstitch remains with hat on.) 

Half enter Ned (shouts). 

I say, old bob-wig, here’s Tom Sparks a-coming. 
Who wallops the bear with a broom? 

All (mysteriously) : Tom Sparks? 

Oily: Well, talk of a black—ahem! (70 Bluff): 
Shave only? 

Bluff (with a wry face): That’s all! Don’t feed me 
with soap; I am not a baby! 

Enter Tom Sparks excitedly, and carrying little bundle on 
a slick; this he throws to the ground. 

I've done it, gentlemen! I said I would, and so I 
have! I’ve done it, I tell you! 

All (trembling violently) ; Done it! Done what? 

Backstitch: Now for a blow up! 

Tom Sparks : Hush, hush ! 

(Pointing to the door mysteriously.) 

Bullseye (pocket-book and pencil in hand): Go on, let’s 
know the worst ! 

Tom Sparks; Vve run away! 

All; Pshaw! 

Bullseve (closin,, pocket-book) : 1s that all? I thought 
you'd been 2ia blown up the smithy or some fine 
thing! ‘ Run away’ isn’t hinformation ! 

Jom Sparks: 1 tell you I’ve cut my father’s forge 
for ever ! 

Oily > What for, Tom ? 

(Bluff remains with soap on face.) 

Tom Sparks: Why, they wanted me, five foot ten 
high, to stand blowing a pair of bellows all day! I, 
gentlemen, that feel in here that I ought to be lead- 
ing armies on the glorious battle-field ! 





Bluff: 1 should have thought you’d got fire and 
smoke enough at home! Confound the soap ! 
(Splutters.) 

Tom Sparks: 1 tell you I’m off for a soldier! | 
want to cut my way to glory! 

Bullseye: A shilling a day is about all the glory 
you'll get! 

Tom Sparks: Never mind the pay, it’s the Aonour 
I hanker hafter! I knew they wouldn’t take me 
unless I’d a clean chin, so I came down here fora 
last shave ! 

Oily: Quite right, Tom! An easy shave puts 
heart into a man—soldier or pavellion / 

Half-enter Ned. 

I say, old shaver, here’s old Sparks coming, tearing 

along like mad! Who basted the bear for its lard? 
(Exit) 
(Oily makes an ineffectual attempt to catch Ned.) 

All: Old Sparks! Now for it, Tom! 

Tom Sparks: My father? Hide me! Disguise 
me! Don’t lethim knowI’m here! I won't be taken 
alive ! 

Oily: Here, jump up, Bluff! Sit in the chair, 
Tom! Here’sa wig! ( puts an old wig on his head). 
Here’s some whiskers! (puts on whiskers). Pull the 
cloth round you! 

(Oily begins to cut his hair—general ex- 
cttement, and then a calm.) 
Enter old Sparks, excitedly. 

Where’s my Tom? Where’s that  unnat’ral 
boy o’ mine? (Looks about, but does not recognise 
Tom.) 1 traced his feet across the mud to your 
shop, Oily. Give up my boy—the prop of my 
old age. I'll retire from the forge! He shall 
have the lot if hell only return! Going for a 
soldier! They’ll chop him to sausage-meat, I know 
they will—he’s so daring! They'll put him in front 
just to get rid of him! I haven’t been out of this 
village for sixty years, and how can I get on without 
him! (Looks round again.) He must have gone 
from here, but I can’t follow him—I’m too old, and 
these rheumatics get hold of meso! But I'll go 
| where he’ll soon follow me! Ah, ah! The soap- 
bowl! (Sezes z#.) Hooray, there’s some in it! 
This will give me ease! I shall soon forget the un- 
| grateful boy! (Drinks and fails.) 
| Yom Sparks (throwing off disguise) : Father! Father! 
What have you done? (éending over him). I'm here! 
I'll mind the forge! I'll blow the bellows till they 
burst! Too late, too late! (Setzes soap-bowl.) But 
there’s a little left in the soap-bowl! Good-bye, 
| gentlemen! You're all related to me somehow— 
| everybody in this village zs related! Good-bye! 
| (Drinks.) Good—it’s Pears’! (Fails.) 

Backstitch ; Foolish boy, I am your father’s second 
'cousin! I would have been a mother to you! But 
as a philosopher I hold that the old should not sur- 
vive the young! Where is my inch-tape? (Tate 
tape from round his pocket-book—strangles himself—and 
fails, saying :) 1 perish for philosophy ! 

Bristles ; Backstitch, don’t go like that! Whenwe 
were boys at school we fought together—as appret- 
tices we pummelled each other—as tradesmen we 
have always quarrelled with one another! Besides, 
I am your first uncle on your grandmother’s side. 
Oh! I cannot live without you! Hold your strop, 
| Oily, and let me die like Brutus! (Ozly holds 
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strop. Bristles throws himself on it, and falls.) Back- 
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stitch, I will see thee at Philippi! 
Oily: Gentlemen, gentlemen ! 


this, or there’ll be no one left to shave ! 
Bluff (starting up): Stand back, Oily, Backstitch 
was to have married my mother-in-law’s aunt! What 


would the world be without Azm ? 


smothers himself with the cotton apron.) 
myself in this sheet, and die like Desdemona! 


Calf (calling in Bluff’s ear): Bluff! 
No answer ! 
remove ! 


up? 


(Drinks.) 


Die, indeed! 
Bullseye (taking out pocket-book) ; Gentlemen, or as 
many of you as are awake, take my depositions. I 


He was my niece’s stepfather, second 
I've killed for him these twenty years. 
And shall I basely live on while he lies there sitting 


(Looks round.) Ah! 


( Fails.) 


said something would happen! 


was correct. 


for their murder ! 
grace | 


I can die happy! 


kin, and will save a lot of trouble! 


I bequeath to you and your heirs, for ever, all the hin- 


formation in my pocket-book. 


lumic, and thrusts shaving-stick into his breast-pocket, then 
carefully lies down.) Move on! 
Oily (coming forward): To be, or not to be, that is 
the interrogogation!* Should a barber with a double 
brain give way? I feel a mad desire to blow the 
double brains out! 
before my eyes! 
They seem to beckon me—let me clutch them! 
(Takes small bellows.) 
shall I or sha’n’t I? 
don’t ! 


me! 


My stars! I’m off! 


(Looks round.) 
My bellows? 


Now, brains, 


Good-bye ! 


Curtain. 


I see all my beloved 
relations around me, and I shall probably be hung 
I should never survive the dis- 
Ah! this shaving-stick’s as good as a bod- 


Move on! 


One says do it—the other says 
But if I don’t do it I shall starve, for all the 
men in the village, except Beans, lie shriven around 
And I can’t live on Beans alone! 
blow, but I shall have to blow twice! 
hellows to one side of head—blows once.) 
(Blows again the other side.) 
(Falls in centre.) 
Half enter Ned (seeing others). 
(Retreats rapidly.) 


Both gone! 


Don’t go on like 


(Sits in chair, and 
Here I smother 


(Remains in chair.) 


Bluff! Bluff! 


some _hair-dye ? 


My hinformation 


Good-bye, Oily, 


(Deliberately opens 


What is it I see 
The very thing! 


I put it to you— 


No, I must 
(Puts nozzle of 
One gone! 
Good-bye! 


OUR 1895 CERTIFICATE CLASS. 


BY J. C. HOROBIN, M.A., 
Principal, Cavendish College, Cambridge, 





TESTS FOR THE MONTH. 
First: YEAR—WOMEN. 


1. Write in large hand, as a specimen of Penmanship, the 


words — 


Oxford University. ** 
Write in small hand as a specimen of Penmanship— 
Revenge is a kind of wild Justice. 


2. Write the passage dictated to you by the Examiner. 

In learning geometry, | the student | is rendered familiar | 
with the most perfect examples | of strict inference; | he is com- 
pelled | habitually to fix his attention | on those conditions | 

on which the cogency | of the demonstration depends. | On the 
other hand, | the recommendations | of analytical forms of 


mathematics | are such as these:— | their supplying | easier so 
lutions of problems— | the symmetry and generality | of their 
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processes— | and their having, | in consequence of these 
qualities, | superseded geometrical methods | in the mathe- 
matical literature | of modern times. | These merits | have been 
shown | in the works | of many great mathematicians, | who 
have given to such processes | great completeness and beauty, 
and have solved, | by means of them, | problems which had 
foiled | the attempts | of previous calculators. 


(2) In what order should the mental faculties of children be 
called into exercise? Point out especially the objects which 
should be kept in view in the training of infants as distinguished 
from older children. 

(2) What is meant by the faculty of attention? How does 
it operate, and how far is its exercise an act of the will? Men- 
tion some devices by which a teacher can strengthen in his 
pupils the habit of close attention. 

(c) What are the conditions which are laid down in the 
Education Code, to be fulfilled in an Infant School or Class? 
Of all these, which seems to you the most important, and 
why ? 

(7) What are the ‘Class subjects’ recognized in the Edu- 
cation Code? State what are the exact requirements for any 
two of them in Standards IV, and V. 

(e) Write full notes of a lesson on one of these subjects : 

(1) The Spanish Armada ; 
(2) The Art of Printing ; 
(3) (For Infants.) The Parts of a House. 

(7) Describe the cause and cure of the habit of vague and 
inaccurate observation. 

(g) What is the exact meaning of each of these words: 
Reminiscence, Recollection, Memory. How would you practi- 
cally cultivate the last in school ? 


. (a) Give some hints, as to a pupil teacher, on the subject of 
cheap clothing with reference to wear and cleansing. 

(4) What is meant by ‘jerry-building’? Name the defects 
and dangers of such a mode of constructing houses. 

(c) Give the principal rules for keeping a dwelling in clean- 
liness, healthiness, and comfort. 

(d) Explain the effects on the body of wearing wet or damp 
boots and clothing. 

(ec) When, and how, does air cease to be ‘ fresh’? 
clearly the effects of a poisoned atmosphere. 

(7) What is said to be the ‘line of comfort’ with regard to 
the temperature of aroom? Describe the various methods of 
diffusing artificial heat. 

(g) Name the most effective ways of ventilating (1) a school- 
room, and (2) a bedroom. 


Explain 


5 (a) Make up the calico supplied in the form of half a woman’s 


chemise. 

(4) Show the following stitches: Gathering, setting-in, hem- 
ming, sewing. 

(c) Put on a button and make a buttonhole. 

(7) What do you understand by ‘ joinings’ and ‘ fastenings on 
and off.’ What sort of exercises would you give to foster in the 
children neatness of finish ? 


. (a) Which of the following notes is highestin pitch, and which 
(2) rin Key A. 


lowest? 

(1) t, in Key C. — (4) f 

(5) 1, in Key Ep. 

(4) State the major scale relation (as subdominant, etc.) of 

the following tones :— 
(ym (2)8 (3)d (4) f (5) t (1 

(c) Fill up two measures of each of the following kinds, 
showing half-pulse notes, continuations, and rests in each 
example. Vary the contents of the measures in each time. 

(1) Two-pulse measure, (2) Four-pulse measure, 
(3) Three-pulse measure. 

(d) Write figures over the following to indicate the value (as 

1 pulse, 4 pulse, 1 and 4, etc.) of each note and rest:— 


3) g in Key D, 


in Key Bp. 


:-.1,8| f.m:r. |macf In ir $< |— inf} 
t— | 
(c) Write the time names (as /aa, or /aa-tai, etc.) of the fol- 
lowing pulses : 
a) |1,1.1,1:1 | oft aa | 
(3) | 1:1 ! (4) [1 7 ie 
| 


| 
(s) 11 1,1 ‘ ty wet 


: | mdi nn :f.,|n a Crna | 
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(/) Re-write the following in two-pulse measure, halving the 
value of each note and rest : 





a) |n : lr sd | @ise wats : } 
| 
(3) | :-.f Is :dd (a) | = pj ~= | 
1 
(5) |r s— |—: (6) | irmif cm | 
! 
(¢) Note tests for Division II. in schools include :— 
A passage introducing the tones of the Don chord in any 
order, and the other tones of the scale in stepwise succession. 
: Write a passage of about twenty notes (without time) in 


accordance with these requirements. 


7. (a) Write essays on the following subjects : 
(1) African Exploration. 
(2) Use of Music in Schools, 
(3) Tennyson as an Artist. 
(4) Thrift. 
(4) Parse the following words :- 
‘Revenge’: (2) bird, flying ; (6) half, quick ; (9) them ; 
(11) coward; (19) all; (76) seeing; (89) me; (107) dared. 
*(Enone’: (24) now; (31) breaking ; (41) cloud ; (71) 
thine; (80) *twere; (156) thee. 
* Palace of Art’: (9) firm ; (35) that floating. 
(c) Analyse: 


* Revenge,’ Lines 97-104. 


*(Enone,’ »» 142-148. 

s» 234 238. 

‘Palace of Art,’ ,, 277-284. 

; * Dream,’ »» 281-288, 
' (¢d) Explain the allusions or use of:— 


musqueteers—whitehooved—hesperian gold—smelt am- 
brosially—whatever Oread —Amaracus—Idalian Aph- 
rodite beautiful—The Abominable—while Saturn 
whirls—arras—wood nymph—Indian Cama—Circum- 





stance —the tortoise —Canopus—aspick’s—Thridding. 

8. (a2) Explain carefully how the seasons are caused, and give 

the exact meaning of the terms—Equinox, Tropic, Solstice. 

(4) What is the Atmosphere ? and what is its pressure at the 
sea level? Explain the terms Density and Evaporation. How 
is the moisture condensed into clouds? and why is rain more 
frequent in the Temperate than in the Torrid Zone ? 

' (c) Distinguish between Trade Winds, Cyclones, Monsoons, 
and state why each is so-called. Explaih the causes of cur- 
rents, mentioning what you know about the Labrador and Pe- 
ruvian currents. Compare the height of spring-tide in the Bay 
of Fundy and the Mediterranean Sea, and account for the 
difference. 

(@) * The continuous series of mountains along the north of 

the Mediterranean peninsula has a very important effect on the 

climate and vegetation of this region.’ Explain and illustrate 
this statement. 
(e) Give an account of France and of European Russia, 
under the following heads : 


i (1) Size and population. 

j (2) Form of Government. 

i (3) Chief manufacturing towns and industries. 
' (4) Vrincipal rivers and mountain ranges. 


(5) Chief seaports and harbours. 

(/) Give an account of a tour in Switzerland, stating how you 

: would get there from London, and what you would be likely to 
see ; and 

Describe a journey from Paris to Buda-Pesth. 

(g) Trace (by description and by means of a sketch-map) the 

course of these rivers: Tagus, Elbe, Volga. 


(a) Write a short account of Hastings, Burke, and Grattan. 
(4) Write an account of the War of Independence under the 

heads : 
Cause—Results 

cerned. 
(c) Who composed and what were the chief Acts of the 
: Coalition Ministry. 

) (¢@) Explain the following statement :— 
* Between 1789 and 1797 England changed from an 
agricultural to a manufacturing country.’ 
' (ce) Give an account of the condition of Ireland between 1793 


Characters of persons prominently con- 
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and 1798. 








(/) What were the chief characteristics of the literature of 
George III.’s reign ? 

(.) Who were the authors of: 

Irene, Essay on Man, Vicar of Wakefield, The Task, 
The Village. 
10. (1) (2) Prove the rule for dividing a fraction by a whole 
number. 

(4) Prove the rule for the position of the decimal point in 
multiplication of decimals. 

(c) How would you use the blackboard in explaining the 
following sum to a class of children who are beginning to work 
such problems :— 

(1) If 15 men mow 16 acres in 12 days, how many men 
could mow 28 acres in three days ? 

Suppose, in a sum of this kind, the answer (the 
number of men) were fractional, how would you explain it? 

(2) Define notation, ratio, proportion, complex fraction, 
simple interest. 

(3) If 2,864 bricks are used per yard to build a tunnel which 
is 5,926 yards long, and 2,345 bricks per yard to build another 
tunnel which is 6,014 yards long, state 7 words how many 
bricks are used for each tunnel, and how many more are 
used for the one tunnel than for the other. 

(4) Find, by practice, the cost of 7 tons 3cwt. 2 qrs. 19 lbs. 
of iron wire at £16 6s. 8d. per ton. 

(5) If 7134. 3r. 39p. be let for £1,903 19s. 8d, find the 
rent (at the same rate) of 8a. 31. 

(6) If 12 masons working eight hours a day can build a wall 
6 ft. high and 102 yards long in nine days, how long will it 
take 14 masons working nine hours a day to build a wall 8 ft. 
high and 119 yards long ? 

~i i 247 25 64 : ivi 253 
(7) Simplify =“ x1 = x 1— * ; and divide 1253 by 94, 
5°4 437 143 
giving the answer in decimal form. 


2 DP > I 
(8) Reduce , of £39 + 3 of £58 3s. 6d. — = of 4s. 6d. 


to the decimal of £107 1s. 8d. 

(9) Divide £3 6s. 8d. amongst three men in the proportion 
of ‘052, *746, and ‘oo2, 

(10) One clock gains seven seconds a day, a second loses 
eight seconds a day. _ If they are set right at noon, what is the 
true time when one of them is five minutes before the other? 

(11) Divide £10 between four men, five women, six boys, 
and seven girls, so that each woman’s share is seven-ninths of 
each man’s, each boy has half the difference between a woman's 
and a girl’s share, each girl has the difference between a man’s 
and a woman’s share. 

First YEAR—MEN, 

1-3, 6-9. As Women. 

10. (1) (2) Prove that } of % of a unit = 9, of the same unit. 

(4) Explain, as to a class of children who can work easy 
direct sums in simple interest, the working of this sum :—‘Ia 
what time will the simple interest on £650 amount to £130 
at § per cent. per annum ? 

(c) The following sum was attempted by a class of children 
who knew something about ‘ proportional parts,’ but found it 
too hard :—‘ The sides of a triangle are proportional to 2}, 3, 
3¢. Their sum is 338 feet. Find each side.’ How would 
you work it on the blackboard ? 

(2) Define prime number, complex fraction, 
present worth, stocks, with examples. 

(2) Multiply 3:14159 by ‘69897, correctly to seven places of 
decimals. 

(3) One pendulum oscillates in §Z of a second, and another 

- in §$ of a second; if started simultaneously, how often wi 
they tick together in an hour? 
— 61? — 60? 
Simplif _ 
(4) P Y Tos? — 109 
(5) Find the value of 


249575 of £26 d. + 3553 of .— 
ita of £26 13s. 4d. + jo" £20 1s. 8d. 07 


average, 


62? — 612 
116° — 1127 





of £25 8s. 4d. 

(6) Find the times between three and four o'clock when tht 
angle between the hands of a watch is one-third of a righ 
angle. 
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(7) A grocer buys coffee at £8 10s. per cwt., and chicory at 
£2 10s. per cwt., and mixes them in the proportion of five 
parts chicory to seven of coffee. If he sells the mixture at £7 
per cwt., what is his gain per cent. ? 

(8) A cube contains 50°653 cubic yards; find the length of an 
edge and the total area of all its faces. 

(9) At the siege of Sebastopol it was found that a certain 
length of trench could be dug by the soldiers and navvies in 
four days, but when only half the navvies were present it 
required seven days to dig the same length of trench. Show 
that the navvies did six times as much work as the soldiers. 


(10) A works for six days at the rate of seven hours per day; 
B works for five hours on the first day and on each of the five 
subsequent days one hour longer than on the preceding day; A 
does as much in nine hours as B does in ten hours. If the total 
sum paid to A and B as wages for the week be £4 2s. 6d., how 
much should A receive ? 

(11) Find the compound interest for three years at 4 per 
cent. on the present worth of £573 15s. due five years hence at 
7 per cent. simple interest, 

(12) A man who has £7,400 stock in 3 per cents. at 99, 
sells out, and invests the proceeds in a railway 6 per cent. 
stock at 148; find the difference in his income. (Neglect 
brokerage. ) 


1. (1) (a) If a? — bc = X, B® — ac = Y, c? — ad = Z, prove 
that aX + 6¥+¢cZ = (X + V+ Z) (a +540). 
(4) Resolve into factors x? + x«—156, and 6423 
— 3439*. 
NO sagt ae Se 
(2) =e 724(jx+2) x—4 we 
ili? 0 taiags 
xy = 45- , 
(3) The sides of a triangle are 44 ft., 75 ft., 97 ft. (a) What 
fraction of an acre is its area? (4) What are the lengths of the 
three perpendiculars from its angles on the opposite sides ? 


(4) Find the cost of making a path 7 feet wide round a cir- 
cular ground whose perimeter is 352 yards, at 3s. 9d. per 


square yard. (= = ) 


(5) Two equal chords, 28 inches in length, are drawn from 
a point in the circumference of a circle, and contain an angle 
equal to two-thirds of a right angle. Find the area of the circle. 


(-=3) 


(6) Prove (a”)” = a”, 
Find the square root of 1 — 4x to four terms. 


(7) A grocer gained as many shillings on the sale of some tea 
as there were pence in the cost price of a pound, or farthings 
in the retail price of 2 ozs. How-many pounds did he sell ? 

(8) Prove x* + px +g and x? + mx + n have a common 
factor of the form x + c¢ if (2 — g)? = (m — p) (ap — mg). 


12, (1) Define a plane rectilineal angle, a right angle, an obtuse 
angle, a triangle, an isosceles triangle, and distinguish between 
an axiom and a postulate. 

From a given point to draw a straight line equal to a given 
straight line. 

. — the case where the given point is in the given straight 

ine. 

(2) If, at a point in a straight line, two other straight lines, 
on the opposite sides of it, make the adjacent angles together 
equal to two right angles, these two straight lines shall be in 
one and the same straight line. 

PQR, PQS, RST, RSV are equilateral triangles. Show 
that TP, PQ, QV are in the same straight line. 


(3) If two triangles have two angles of the one equal to two 
angles of the other, each to each, and one side equal to one 
side, these sides being opposite to equal angles in each, then 
shall the other sides be equal, each to each, and also the third 
angle of the one equal to the third angle of the other. 

The sides PQ, PR of the triangle PQR are produced to S, 
and T, QV, RV bisect the angles SQR, TRQ, show that PV 
bisects the angle QPR. (Euc. I. 47 may be used.) 

_ (4) In a right-angled triangle the squares described on the 
sides containing the right angle are together equal to the square 
on the side opposite to the right angle. 

From O any point within the acute-angled triangle PQR 
perpendiculars are drawn, meeting QR in L, RP in M, PQ in 








N. Show that the sum of the squares on PN, QL, RM is 
equal to the sum of the squares on NQ, LR, MP. 


(5) If a straight line be divided into any two parts, the 
squares on the whole line and on one of the parts, are together 
equal to twice the rectangle contained by the whole line and 
that part, together with the square on the other part. 

What is the corresponding algebraical formula ? 

(6) To describe a square that shall be equal to a given recti- 
lineal figure. 

Divide a given straight line into two parts whose rectangle 


shall be equal to a square whose side is not greater than half 
the given line. 


SECOND YEAR—WOMEN, 


1 and 2, As in First Year. 


GY 


(1) (a) At what period in in the day’s routine should the class 
registers be marked and finally closed? Describe fully the 
method of marking, and of testing the accuracy of the registers. 


(2) How would you find the average attendance of a class, 
and of the whole school, both for the school year and for any 
week in the year ? 

(c) Give rules with regard to :— 

(i) Removal of a scholar’s name from the register. 
(ii) Leaving school before the expiration of the time 
constituting a legal school ‘ attendance.’ 
(iii) Responsibility of school managers for the accuracy of 
the registers. 
(iv) Admissions and re-admissions. 


(2) What is the difference between Sensation, Observation, 
and Perception? Illustrate your answer by reference to some 
disciplinal exercises suited for young children. 


(3) Explain why Reading, Writing, and Arithmetic are 
generally regarded as the subjects of primary importance in an 
elementary school course. Say what other subject you would 
place next in order of usefulness. 


(4) Describe some of the best mechanical aids and illustra- 
tions you have seen for teaching young children the forms and 
proportions of letters. 


(5) What are the conditions of efficiency as laid down in the 
Code, for infant schools, and by what sort of manual or other 
employments may the third of these conditions be best ful- 
filled ? 


(6) Explain as fully as you can by what processes the 
memory operates, and by what means it may be strengthened. 
Point out some of the best and some of the worst forms of 
memory exercise. 


(7) To what extent are number-pictures, cubes, or other 
visible illustrations helpful in teaching arithmetical truths to 
children ; and when, if ever, do they become unnecessary ? 


(8) What is meant by a perfect definition, and what processes 
of thought are involved in framing one? Give examples of 
good and perfect definitions, and assign your reasons. How 
far is it desirable, if at all, to require definitions to be learned 
by heart ? 


(9) Distinguish between the meaning of the terms Abstract 
and Concrete, and show the application of those terms (1) 
to Parts of Speech, and (2) to Arithmetic. Say what is the use 
of the distinction. 


4. (a) How should you make (1) beef-tea, (2) chicken-broth, for 

the use of an invalid ? 

(4) How should you plan a course of eighteen lessons for a 
cookery class consisting of girls of fourteen ? 

(c) Give an account of the ordinary duties of a housemaid in 
a family where three servants are kept. 

(@) By what indications should you detect the outset of 
(1) measles, (2) smallpox, (3) scarlatina, (4) mumps? 

(e) Describe how to make tea and coffee, pointing out com- 
mon errors to be avoided. 

(/) Mention the principal ways of preparing eggs; and 
describe the process of making an omelette. 

(g) Point out some forms of thriftlessness or extravagance 
common among the poorer classes. 

(4) Mention any dangers incident to the use of (1) gas, 


(2) paraffin lamps; and show how these dangers may be 
avoided, 
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() How may (1) rice, (2) barley, (3) maize, be used advanta- 
geously as food for invalids or children ? 
5. (a) Draw a diagram of a child’s muslin pinafore (} in. scale). 
What stitches would be used in making up ? 
(6) Make and stitch a band of calico. 
(c) Make and set on a muslin frill. 


(7) Draw diagrams showing the various parts of a boy’s 
shirt. 


6. (a) The tones /, 4, se, 2; are the relative major for dr 4, d of 
the major key. What tones in the relative minor correspond 
to the following passage in the major ? 


dsnfrmoddnstrfomord 
(4) Write the names (as minor third, etc.) of the following 
intervals : 


(1) doh to se. 
(2) doh to re. 


(3) vay to Za. 
(6) re to soh. 


(2) me to de’. 

(5) se, to far. 

(c) Write the names for the following notes : 
(1) ray sharp. (2) Za flat. 
(4) fah sharp. (5) sok sharp. 


(3) me flat. 

(6) ray flat. 
(d) Ke-write the following passages on the perfect method. 

Regard the first note in (1) as me, and the first note in (2) as 


soh. 


7) jmesef@tascn€e€ vr tewlaa ff 
(2) r psp fe lr dt fe s 1 fe rn fe s 


(e) Re-write the following, doubling the value of each note 
and rest (/.¢. write in two pulses what is here given in one 
pulse) : 

3 
—— 

1 
8 .8l:s .f im rid ofl 8B 8 .Isf.:m .d | 

(/) Fill up two measures of each of the following kinds. 
Use at least ten notes in each two measures. Begin each 
measure with a strong accent. 

(1) Four-pulse ; (2) Six-pulse ; (3) Three-pulse. 

(x) Note tests for Division IV. in schools include : 

A simple passage containing a transition of one remove 

indicated by bridge notes. 

Write two passages, one changing to the first sharp key and 
one changing to the first flat key, of not more than twenty 
notes each, in accordance with these requirements. Do not 
write in time. 

(4) Time tests for Division IV. in schools include : 

One or more series of notes in two-pulse, three-pulse, or 

four-pulse measure, including pulse-and-a-half notes ; 
also a SIMVLE phrase in six-pulse measure, beating twice 
to the measure. 

Write two passages, one in four-pulse measure and one in 
six-pulse measure, of four measures each, in accordance with 
these requirements. Use no rests shorter than a whole pulse, 
and no notes shorter than a half-pulse. Write the pulse-signs 
plainly and boldly and use ‘7’ for the notes throughout. 


7. (a) Write essays on the following subjects :-— 


(1) ‘The labour we delight in physics pain.’ 

(2) ‘ Knowledge is power.’ 

(3) A comparison of the language of the Essays and 
King Lear. 

(4) A comparison of the present with the so-called 
‘good old times.’ 


(4) Parse the following words :— 
*Lear.’—Act III., Scene 5. 4, me; 5, of; 6, made; 
7, merit ; 11, party. 

Act III., Scene 6. 4, have; 9, whether; 12, son; 
13, gentleman; 20, straight; 31, stand, amazed ; 
65, bite ; 97, quick, conduct ; 102, betters, see, bear- 
ing ; 107, bearing ; 109, bend. 

Act IV., Scene 1. 7, air; 34, think ; 67, that. 

Act IV., Scene 2. 2, met; 38, seem vile ; 41, father. 

Act IV., Scene 4. 2, singing. 

Essay 14.—Line 4, that; 22, come; 24, it being ; 
25, fall. 

Essay 15 
119, serveth ; 125, be, do ; 126, which ; 128, spend ; 
195, are ; 225, were. 


Line 20, right ; 22, come ; 47, but, accessary; 





Essay 16,—Line 31, them. 


(c) Analyse— 
* Lear,’ Act III., Scene 7.—Lines 102—110, 
” ” ” ” 57—67. 
oo MR EVG. +a¢ 4 - 19—25. 
” ” »» 2 ” 38—50. 
Essay 14.—Line 27—32. 
” 15. ” 64 —7I. 
oe & »» 68—82, 
(@) Comment on : 

Frateretto, Hoppedance, Pur, Tike, Sesea, confined 
deep, mew—were like, a better way—Jumiter, sampire, 
whelk’d, block, lym, thy horn is day, questrists, cowish, 
sliver, hordocks, cuckooflowers, estate, democracy, stirps, 
calendar, libel, sumptuary, vecture, imposthumation, pri- 
mum mobile, sumptuary laws, Prometheus, further legend, 
four mutable elements. 


(e) (1) What are Metaphor, Antithesis, Hypallage, Oxymoron, 
Hyperbole, Irony. Give examples from the play. 
(2) Write the Antitheta on Nobility and an analysis of 
the essay on Sedition. 


8 and 9. As in First Year. 


10. (1) (2) Prove that if the numerator and denominator of 
a fraction be divided by the same number, the value of the 
fraction is not altered. 

(6) Prove that -32 = @8. 

(c) How would you work the following sum before a class 
of children who have already had some lessons in Stocks ?— 
Which is the better investment, a 24 per cent. stock at 97}, or 
a 4 per cent. stock at 130? 

(¢@) Define ratio, proportion, average, discount, with ex- 
amples. 

(2) Find the difference in yards between 5 miles and § kilo- 
metres. (A kilometre = 39370°8 inches.) 

(3) Reduce 3947 and ,828, to their lowest terms, and then 
find their difference. 

(4) Reduce of £23 16s. 8d. + 5% of £54 16s. 6d.— ¥ of 
£2 0s. 3d. to the fraction of £50. 

(5) A starts to walk at 3} miles per hour; 36 minutes after- 
wards B starts from the same point in the same direction at 
3% miles per hour. How far will they have walked when B 
overtakes A ? 

(6) Two friends start in step and walk side by side, but each 
step of the one is 243 feet, and of the other 2; feet. How 
far will they have walked before they are in step again? 

(7) Find the expense of papering a room whose length is 
28 feet, breadth 20 feet, and height 10 feet, with paper 
16 inches wide, at rod. a yard, allowing for a fire-place 5 feet 
by 4 feet, a door 7 feet by 4 feet, and two windows, each 
5 feet by 3 feet. 

> , a 2 ae fi _ 20803 , 

(8) What fraction multiplied by itself equals ———$ ? 

3405 
(9) A man exchanged £32 at Dresden for marks, at 20} 

marks for £1. He stayed there 28 days, spending on the 

average 124 marks a day. He then travelled to London, the 
journey costing 120 marks, and on his arrival he changed what 
he had left at a rate of a mark for 104d. How much English 
money will he have out of the original £32? 

(10) If 2,042 cubic yards of earth are carted 33 miles for 
£96, how far should 1,871 cubic yards, 22 cubic feet, 864 cubic 
inches be carted for £72 ?% 


SECOND YEAR—MEN., 


1-3. As Second Year, Women. 
6-9. As Second Year, Women. 


10. (1) Prove that x7 + px + g and x* + mx + n haves 


- g)* = (aw — 7 


common factor of the form «x +- ¢, if (x 


(np — mq). 


(2) The hypotenuse of a right-angled triangle is greate? 


than the sides by @ and 2a respectively. Find it. 
(3) Solve the equations :— 


(a) /4x—34+2072x—5=5; 


F we pt a 13Y 
(Q) tty ad 
SB+y= 2547 ( 
J 6 } 
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(4) To find the number of permutations of » things taken 
ry at a time. 

At an election there are 6 candidates for 5 seats, and an 
elector’s five votes may be given for any number of candidates 
not greater than 5. In how many ways can he vote ? 

(5) Find the sum of the coefficients of the terms in the ex- 
pansion of (1 + x)", when # is a positive integer. 

Show that the sum of the coefficients of the odd terms is 
equal to the sum of the coefficients of the even terms. 

(6) Find the square root of— 

4x7 + y? + g2? — 12x2 — gaxy + 6yz. 
Simplify (G24 3)"+ (y 5— V3\? 
V5— V3 V5 + V3 
(7) A cone and a hemisphere of the same material stand on 


equal bases, and their weights are equal. Find the ratio of 
their heights. 


11. N.B.—Capital letters (excluding A, B, C, D, E, F), not 
numbers, must be used in the diagrams. 

All generally understood abbreviations and symbols for words 
pe fhe used, but not symbols of oferation, such as —, +, X, PQ?, 
PQ.RS. 

(1) The three interior angles of every triangle are together 
equal to two right angles. 

Show how to construct an isosceles triangle whose vertical 
angle is four times each of the angles at the base. 

(2) Parallelograms on equal bases, and between the same 
parallels, are equal to each other. 

On one side of an equilateral triangle construct a parallelo- 
gram equal to the sum of any parallelograms upon the other 
two sides. 

(3) If a parallelogram and a triangle be upon the same base 
and between the same parallels, the parallelogram shall be 
double of the triangle. 

Given the base PQ, and QR one of the sides of the triangle 
PQR, find the value of the angle PQR, for which the triangle 
POR is greatest. 

(4) Ifa straight line be divided into two equal, and also into 
two — parts, the squares on the two unequal parts are 
together double of the square or half the line and of the square 
on the line between the points of section. 

Prove this by Euclid’s method, and also deduce it from pro- 
positions 4 and 5 of Book 2, and from the theorem that the 
~ em on a straight line is four times the square on half the 
ine. 

(5) In every triangle the square on the side subtending an 
acute angle is less than the squares on the sides containing that 
angle by twice the rectangle contained by either of those sides, 
and the straight line intercepted between the acute angle and 
the perpendicular let fall on it from the opposite angle. 

The sum of the squares on the sides of a parallelogram are 
equal to the sum of the squares on its diagonals. 


(6) In a circle the angle in a semicircle is a right angle, but 
the angle in a segment greater than a semicircle is less than a 
right angle, and the ongle in a segment less than a semicircle is 
greater than a right angle. 

Show that the circles described on the sides of any triangle 
as diameters intersect on the sides or on the sides produced. 


(7) Upon a given straight line, describe a segment of a circle 
which shall contain an angle equal to a given angle. 

P, Q, are fixed points, R is a point in a segment described 
on PQ, and containing a given angle. Show that the line 
bisecting the angle PRQ passes through a fixed point. 

(8) Describe a circle about a given triangle. 

Show that the tangents drawn from the angular points of a 
triangle to a circle concentric with and within the circle 
described about the triangle are all equal. 

(9) To describe a circle about a given square. 

Show that the square on the radius of a circle described about 
a square is double the square on the radius of the circle inscribed 
in the same square. 


NOTES ON THE QUESTIONS—FEBRUARY. 

All the questions in S.M. can be fully answered from the text- 
books, but the following points are important :— 
: (@) The rule referred to is the expression practically of the 
ypothesis that ‘ Knowledge is obtained only through the senses.’ 
Probably this is not the whole truth, and it is safer to say that 
‘xperience shows that in early life the observing faculties are 
relatively more active than the reflective, and since co-operation, as 
*etWeen teacher and taught, is a necessary condition of success, it is 


“se to obtain it by as far as possible utilising the personal tendency 
o! the pupil. 








(/) All the differences are based on the fundamental distinction 
that reading is mainly a good example of almost pure association of 
sound and ion or of idea practically expressed, whilst spelling is 
based on the analysis of a form into its constituent elements. 

(g) The special faculties are those involved in the processes of :— 

(1) Inductive reasoning. 
(2) Deductive reasoning. 


ANSWERS. 
Arithmetic.—First Year Women—February. 
(c) £117 6s. 73d. 
(d@) £23 6s. 8d. 
(e) 5685 87/132. 
See Beach and Dixon’s Arithmetic, page 21. 
(7) 151/3600. 
(g) 20/63. 
(2) 3445 16637/19332. 
Take the mileage as 20,000 and the return as 67,000,000, 

then the approximate answer is at once seen to be £3,350. 
(7) 301/1600, 
(7) 58 5d. fib Se 

Arithmetic.—First Year Men. 
(2) See Dixon’s Arithmetic. 
(4) 1/8. 
(c) 4/15. ‘ 
(d) 131t. 10°32 + in. 
(/) 32 in 100, 
(g) 2 241/297. 
(4) *060549. ; 
Algebra.—First Year. 
(a) Substitute the valuesa=16;6=>10;¢c=5;d=—I. 
Answer, 127. 

(6) No. 1, page 8, Horobin’s Solutions of Certificate Tests. 
(c) No. 1, page 19 (ibid). 

No. 2, page 20. 
(d) Page 58, No. 12. 
(ce) Page 5, No. 6, i., ii., iii. 

Page 7, No. 7, i. 
(/) Page 16, No. 2 (a), (4). 
(g) Page 28, No. 2. 


Algebra.—Second Year, 


(2) Page 8, No. 3. Horobin’s Solutions. 


Second Year Algebra 
(Gill and Sons). 


(6) Page 6, No. 5, ibid, 
(c) Page 19, No. 3, a 
Page 41, No. 4, ” 
(d) Page 3, No. 2, a 
(e) Page 1, No. 3, - 


(/) Page 15, No. 7, we 
(g) (1) Page 19, No. 4, 5, 
(2) Page 22, No. 5, 5» 


(4) Page 56, No. 3, o 
(4) Page 60, No, 16, * 
—~eoo— 


NEW PROBLEMS IN ARITHMETIC. 
(SECOND SERIES.) 


BY T. B. ELLERY, F.R.G,S. 
President of the National Union of Teachers. 





Tue first series having been well received, and the 
Editor’s wish being law, I hope to be able in the 
coming months to submit a second series. 

For introduction see Practical Teacher for October 
1894, and for further particulars Zhe Girls’ Mistress 
for September Ist, in which issue appeared the first 
of a series of papers entitled S/andard Problems for 
Girls, and How to Solve them. 

The second series begins with a set of tests for 
Standard III. 

Sranparp III. 


A. 


1. A gentleman wanted to give 84 apples to each 
of 150 people, but found he must buy four dozen 





more before he could do so, how many had he? 
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THE FARMER’S BOY. 
Moderato. oo co T. CRAMPTON. 
“ r=, . ; Pe | ere 
Ist ee No eee tat = sFr== a a md at - frie r= | 
or 2n¢ ert 
r oS et er —s = - | tTetr Tr | 
be Pr fet! bre 
1. ’ma_farm-er’s boy,andI rise with the sun, And I haste to my la - bour a- way ; My 
Ont — See ee 
| ) i po 1. + +— s = 





Key Bb. Moderato. 


it T.&Alto¢ :m.r | d@ ss, Is, 28.8] ls:htld erm) f imrinm srd[r:—l—ine 





or 2nd T. 8:4f; |} ™% cm Im mm] f, 


:f, .f; | m : 8, .8; t; :d.8, | 8; : 8).fe, 8; s— (— :8,f, 


1. I'ma |farm-er’s boy, and I|rise with the sun, And I|haste to my la - bour a-| way ; My 


Bass $ d, «s) d, : d, | d, : d, d, f, 
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hands are hard and my cheeks are brown, But my heart 





:f, 7, | d, : ty.d, T; :8,.t,/ d :t, 1, 8°: |— 











is mer-ry and gay. With a 
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turn the turf as straight as a seam 
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turn the turf straight as a seam 


d, iT Ir, :d, 8, 78.1, | t 


2. I sow the wheat in the early morn, 

As over the fields I go; 

I hoe my row in the growing corn, 
Then I follow the men to mow. 

I follow them out through the meadows gay, 
As with a sweep and @ swing, 

They mow the clover and top it away, 
Then I ride on the load like a king. 





: 8, .8, 
7h ty 


As I 
:dd 


1,.1, :d | t, & sr d > Tes |— | 
f,.f, :fe, |8,.8, :f, m %:i- I- | 
fol-low the fur-row a - long. 
f,.f, 24, 18.8 38 dq sw- I{[- | 


3. Oh! then hurrah for the grand old farm ! 

And the farmer long live he! 

The seed to sow and the grass to mow 
On his acres broad and free. 

Ha, ha! I’m the farmer’s merry boy, 
Here are the hands so brown, 

That gather the corn and fill up the barn, 
And cradle the harvest down. 
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2. Ireceive 285 letters inaday. How manyletters, 
at this rate, shall I receive in 18 years, reckoning 
365 days in a year? 

3. How many dozen sheep has a man who buys 
first 2,300, then eleven hundred, and then sells 
twenty score ? 

4. How many pounds of tea at 4s. a pound would 
you give in exchange for 5 dozen pounds of coffee 
at a florin a pound? 


5. 621 nuts are divided among 23 boys. How 
many fewer than three dozen will each receive? 


6. A clerk bought 3 dozen penny stamps, 4 dozen 
halfpenny stamps, and one dozen three halfpenny 
stamps. What change from half a sovereign ? 


7. A quarter of a million pence are divided equally 
among 316 men, 140 women, and 44 children. How 
many pence will each receive ? 


8. 9 boys in 8 days earn 1,440 pence. How many 
pence does one boy earn in a day? 


g. | gave one-half my marbles to Tom, to Harry 
16, and then found I had 34 left? How many had I 
at first ? 

10. | bought 4 bags of apples, each containing 
1,200, for a penny each apple. Find the cost of the 
lot. 

11. A tank contains twelve hundred gallons of 
water, 18 houses are supplied with 45 gallons each, 
and 16 houses with 10 gallons each. How many 
gallons remain ? 

12. Jane had half a sovereign in her pocket, Mary 
gave her half a crown and had then 13s. 6d. left. 
How much had Mary at first more than Jane? 


B. 


13. I give 16 nuts to each of 48 boys, and twice 
that number to each of 36 girls. How many dozen 
do I give away? 


14. A farmer bought 26 horses for £482. For two 
of them he paid £13 each. What did he pay for 
each of the others, taking one with another ? 


15. 300 boys and 250 girls received a penny each. 
How much less than a five-pound note was given 
away ? 

16. A farmer had 140 pigs. He kept 8 for himself 
and 6 died. The rest he sold at £3 each. What 
did he receive ? 

17. [had 24,000 oranges. One fourth of these I 
kept, and sold the rest in twenty-four days. How 
many did I sell each day? 


18. Ahas 84 apples, B has 96. How many must 
be given to B so that he may have four times as 
many as A ? ‘ 

19. I sold a horse and cow for £38 1os., by which 
I lost four guineas. I paid £22 15s. for the cow. 
How many guineas did I pay for the horse? 


20. Twelve railway carriages carry in all 250 men 
and 230 women. There are 42 in each of 8 of the 
carriages. How many in each of the others? 

21. | bought 840 oranges at 30 for a shilling. I 
sold one-half of them for 18s. 6d., and the rest for 
1 2s, What did I gain? 

22. | bought a hat for 4s. 6d.; a coat cost me twice 
a much as the hat, and a pair of boots cost me 





3s. more than the hat. What change did I receive 
from two pounds ? 


23. Fred has a guinea and Tom gs. What must 
be given to Tom so that he may have six times as 
much as Fred? 


24. A man saved a florin, half a crown, half a 
sovereign, and a sovereign. He then bought a suit 
of clothes for 35s. What sum was left? 


25. A man has 2, apples. He puts them into 
4 bags and 3 baskets. Each basket contains 240. 
How many in each bag ? 

26. A woman bought and paid for 17 fowls at half 
a crown each; and then found half a sovereign and 
a crown in her pocket. What had she at first ? 


C. 
27. Eighteen men in all gave £405 to a certain 
hospital. Of these 7 gave £15 each, and 6 gave 
£25 each. What did each of the others give ? 


28. I buy two pounds of cheese at 94d. a pound, 
3 pounds of tea at half a crown a pound, and half a 
pound of butter at 1s. 6d.apound. What change 
shall I receive from a sovereign ? 


29. I buy two sheep, two pigs, and a certain num- 
ber of cows. I spend in all £81. Each sheep costs 
£4, each pig £4 10s., and each cow £16. How many 
cows do I buy? 


30. A man sold 8 ducks, and with the money re- 
ceived bought 16 pairs of gloves at half acrowna 
pair. What did he receive for each duck ? 


31. A boy earns eighteenpence aday. He bought 
a book for a crown, and paid for it with the savings 
of 6 days. How much a day did he spend in other 
ways? 


32. How many oranges at sixteen for a shilling 
can you buy with two guineas? 


33. Oranges are sold at the rate of 8d. a dozen. 
What would be paid at this rate for 360? 


34. Twenty-four men each earn 28 shillings a 
week for 15 weeks. How many &’s and shillings 
will be required to pay them? 


35. What number multiplied by the difference 


between 114 and 190 will give a result equal to 
9,880 xX 15? 


36. A owes B £31 12s. 6d. He pays first £10 and 
then ten guineas. How many half-crowns does he 
still cwe? 


37. A boy buys 156 papers at the rate of od.a 
dozen (reckon 13 to the dozen). He sells them ata 
penny each. Find his gain. 


38. If a dozen eggs can be bought for sixpence, 
how many can you buy with the sum of 3 half-crowns 
and 3 half-sovereigns ? 

39. I paid £145 for my furniture, and five times 
that sum for my house. I afterwards sold the house 
for six hundred pounds, and the furniture for one 
hundred guineas. What did I lose on the whole? 


40. I bought 6 sacks, each holding 3 bushels of 
potatoes at 3s.a bushel. I sold 4 sacks at half a 
guinea each, and the others at 12s. 6d. each. What 
did I gain? 
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THE PRACTICAL TEACHER. 





ANSWERS. 
(1) 12,552 apples. (21) 12s. 6d. 
(2) 1,872,450 letters. (22) 19s. 
(3) 250 dozen sheep. (23) £5 178. 
(4) 30 pounds. (24) 4s. 6d. 


(5) 9 fewer. 

(6) 3s. 6d. 

(7) 500 pence. 
(8) 20 pence. 
(9) 100 marbles. 


(25) 560 apples. 
(26) £2 17s. 6d. 
(27) £30. 

(28) tos. 2d. 
(29) 4 cows. 


(10) £20. (30) 5s. 

(11) 230 gallons. (31) 3d. 

(12) 6s. (32) 672 oranges. 
(13) 160 dozen. (33) Al. 

(14) £19. (34) £504. 


(15) £2 14s. 2d. 
(16) £378. 

(17) 750 oranges. 
(18) 240 apples. 
(19) 19 guineas, 


(35) 1,950. 

(36) 89 half-crowns. 
(37) 45. 

(38) 900 eggs. 

(39) £165. 


(20) 36 people. (40) 13s. 
OUR PUPIL TEACHERS’ AND SCHOLARSHIP COURSE. 


BY ARTHUR T. 
Head Master of the Belvedere Pupil Teachers’ Centre, First on 
Scholarship List, Author of ‘ Scholarship School Management.’ 


FLUX, 


PUPIL TEACHERS’ COURSE. 
SCHEME OF WORK FOR THE MONTH. 


A.—English. 
First Year. 

1. Zhe Adverb.—RBeach, 80-84; Daniel, 110-116. 
especially the classification and the comparison. 

2. Prepare carefully the Noun, Adjective, and Verb Suffixes 
(English), learning them not only to give the meaning when 
the suffix is supplied, but to supply the suffix when the meaning 
is given. 

3. Learn 50 Latin roots and meanings, with examples from 
Daniel or Beach. 


Note 


4. Learn notes below on Gray’s ‘ Bard.’ | 


Second Year. 

1. Prepare the Syntax of the Noun (Beach, 98-103 ; Daniel, 
162-173), learning carefully definitions of the various cases :-— 
Nominative Absolute, Nominative of Address, Direct Object, 
Indirect Object, Cognate, Factitive, and Adverbial Object. 

2. Revise the Latin Prefixes. 

3. Learn 50 Latin roots and meanings from Beach or 
Daniel. 

4. Learn the note appended on Goldsmith’s ‘ Traveller.’ 

Third Year. 

1. Learn brief life of the following authors, and a list of 
their works :—Cadmon, Bede, Alfred, Layamon, Ormian, Sir 
John Mandeville, William Langland, John Wycliffe, and 
Geoffrey Chaucer. 

2. Revise the Syntax and Grammar of the Noun. 

3. Learn 50 Latin roots with meanings and examples. 

4. Prepare note appended on Pope’s ‘ Essay on Man.’ 


B.—Arithmetic. 
First Year. 
Boys.—1. Read up the Theory of Decimals. 
2. Work:—Lock, Exs. LX., LXL, LXII., LXIII.; Barnard 
Smith, Exs. 25-28; Dixon and Beach, Exs. 16-18 ; or equiva- 
lent sums (excluding Recurring Decimals). 


Girls, —1. Prepare proof of the various processes in manipu- 
lations of Fractions. 
2. Work :—Example XY., Dixon and Beach; Barnard 


Smith, Ex. XXIII; Lock, Ex. LVIIL 


year’s work.) 


(Omit those beyond | 


Second Year. 
Boys.—t. Read Theory of Averages. 
2. Work :—Dixon and Beach, Ch. 34; Barnard Smith, 
Ex. LXVL; Lock, Ch. XV., Ex. CXXXIIL. 





Girls.—1. Prepare proof of the various processes in manipu- 
lations of Fractions. 
2. Work :—Examples as in First Year (including all sums). 





Third Year. 

Boys.—t. Revise Theory of Interest in all branches, Com. 
pound Interest, Discount, and Present Worth. 

2. Work any general examples on Interest, such as Barnard 
Smith, Ex. LIX.; Lock, Ex. CXXIIIL.; Dixon and Beach, 
Ex. XXI. 

Girls.—1. Prepare the Theory of Recurring Decimals, and 
proof for the rules of converting Repeaters to Vulgar Fractions; 
Addition and Subtraction of Recurring Decimals. 

2. Work :—Any examples on this. 


C.—Music. 
First Year.—The common Major Scale, 
intervals. 
Second Year.—¥irst removes of Key and Bridge notes, Easy 
examples in transition. 
Third Year.—The Minor Scale and the intervals found in it. 


its structure and 


D.— Spelling. 


All pupil teachers should procure ‘1,000 Words Commonly Mis. 
spelt,’ First and Second Series, 1d. each (Marshall, Paternoster 
Row). It is an excellent collection of words presenting difficulty. 
Prepare 50 each week. 

E.—Geography.—Ali Years. 

Australia, —The physical features, productions, and climate. 

Chief points.—Note regular coast unbroken by any large 
opening, mountains generally round the coast and the results 
a well watered strip along the coast with numerous small rivers, 
a comparatively dry interior, shallow salt lakes, barren land 
unfit for habitation, 

Difficulties to explorers:—(a) The mountain barriers; 
(6) The absence of navigable rivers or arms of the sea; (c) The 
absence of fresh water ; (2) The impenetrable character of the 
dense bush ; (¢) The hostility of the natives ; (/) The intense 
heat ; (g) The absence of all natural foods ; (4) The difficulties 
of transport : horses, donkeys, and mules useless ; camels only 
mode of conveying supplies. 

The Great Barrier Reef, over a thousand miles long, sixty to 
one hundred and twenty miles from the coast. 

Productions (Vegetable).—Note the remarkable absence of 
all natural foodstuff plants ; the enormous forests of eucalypti; 
the blue, red, white, and stringy bark gum trees, some of them 
over 400 feet high—one found towering 120 feet higher than the 
top of St. Paul’s; the splendid jarrah wood ; the flame tree; 
the gigantic ferns ; the peculiar arrangement of the leaves, 

The wonderful growth of plants which have been introduced 
should be noted. Thistles growing 16 feet high ; watercress 
choking up rivers, with stem 12 feet long, etc. The forests of 
apricots in Queensland, Tasmanian apples, etc. The enor- 
mous crops of wheat, maize, oats, and barley ; the coffee, tea, 
sugar, and oranges of Queensland. 

Animals.—The native fauna distinctly peculiar ; no large 
quadrupeds ; many varieties of the marsupials, or pouched 
animals. Note, dingo or wild dog, platypus or duck-billed 
watermole. Birds :—Emu, laughing jackass, bower bird, lyre 
bird, pigeons, etc. Many poisonous snakes, especially the 
‘bush master.’ 

Imported animals have done well. 
horses numerous in all parts. 

Minerals.—Very important ; valuable deposits everywhere. 
Tabulate in note book and learn places where found. Note the 
new Coolgardie District of West Australia. 





Sheep, cattle, pigs, and 


In preparing Geography numerous maps should be drawn, and 
drawn frequently from memory. For Australia, this month, you will 
require 

1. Map of physical features. In this insert only the names 
which you intend to remember, and practice (on a slate) draw- 
ing the map till the names and positions are accurately know. 
This is the only way to prepare the work effectively. . 

2. Map of productions. Insert names of places and, in 
bracket underneath, the particular production there found. 


Practise memory maps regularly. We hope to be able to present 
to all readers the necessary memory maps, which will be /acsimue 
of hand-drawn maps. 

The chief points to attend to are—(1) The shape of the coast, 
only acquired by practice. The coast should be a bold dark line, 
not too rigid and not too wavy. It may with advantage be shaded 
with a little blue lead. The mountains are best represented by 4 
thick black line. The rivers must taper from source to mouth 
Names should be printed clearly, and should, as far as possible, be 
kept horizontal. A neat border should surround the whole, and 4 
scale of miles should be added. 
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F.—History.—All Years. 
Reigns of Henry III. and EdwardI. Chief points to be noted:— 


1. Rule during the minority of Henry ITI. 
(a2) Regency of William Marshall, Earl of Pembroke. 
(4) Justiciarship of Hubert de Burgh. 
(4) Justiciarship of Peter des Roche, and period of foreign 
influence. 
These were the last of the great Justiciars. Henceforth they 
were merely chief justices. 


2. Henry’s own weak government. 


3. The Barons’ War, and the establishment of Representation 
in the National Council. ‘ 


(Note. —Copy in note books :— 
De Montfort’s Reforms. 


The introduction of the principle of Representation is often 
wrongly ascribed to De Montfort. To understand exactly the im- 
portance of the constitution of his Parliament, it is necessary to take 
a brief review of the changes in the National Legislature. The 
Great Council, which at the time of the Conquest took the place of 
the Witenagemote, consisted of all the tenants im cafite. But, 
owing to distance and expense, many of the smaller fief holders 
ceased to attend, or to be expected to attend. The distinction thus 
arose of Greater and Lesser Barons. The latter formed the country 
gentry, and were accustomed to delegate two or three of their 
fellows in the country to attend for them on any occasion when 
they were specially summoned. Under the Norman and Angevin 
kings the country was really ruled by the Curia Regis, or King’s 
Court, a kind of select committee comprising the Chancellor, the 
Justiciar, the Treasurer, the Earl Marshal, etc, 

When, therefore, De Montfort summoned two knights of the 
shire to attend for the others, he was making no innovation, but 
simply reverting to a practice common before his time. The great 
feature of his famous Parliament was the summoning of ‘wo dur- 
gesses from all the important towns. The Commons had had 
hitherto no voice at all in the national councils, and it is to 
De Montfort that the Lower House owes its origin. The merchants 
and traders had amassed considerable wealth, and it was with the 
idea of obtaining their financial support that they were requested to 
attend. At first, and in fact until the reign of Edward III., the 
Greater and Lesser Barons and Burgesses sat in one House. When 
they were divided into Lords and Commons, the Lesser Barons,’ or 
knights of the shire, joined the Burgesses, and thus uniting their 
tanks laid the foundation of the great middle class which has been 
the making of England. 

The office of Member of Parliament was at first regarded as any- 
thing but an honour, but soon the importance of the position was 
recognised and the office eagerly sought. ) 


4. Edward’s Legal Reforms. 
5. The Welsh Campaigns ; the causes and results. 


6. Interference in Scottish affairs—(a) Rival claimants ; 
(4) Edward’s decision; (c) The rebellions of Wallace and 
Bruce. 

7. Learn brief biographies of Pembroke, De Burgh, 
des Roche, De Montfort, Llewellyn, Wallace, Bruce, and 
Balliol. 


8. Tabulate, with dates and digests, the chief statutes and 
legal enactments. 
Internal progess. 
(2) The towns became self-governing. 
(4) Growth of the Universities. 
(c) Religious Revival—Mendicant, Dominican, and Fran- 
ciscan Friars came to England. 
(d) English language became the literary tongue of the 
upper classes. 
G.—LEuclid. 
(i) Second Year Boys. 
Revise Definitions, Axioms, Postulates, and Propositions 
.-X. 
Work 20 deductions on the earlier propositions. 
(ii) 7ird Year Boys. 
Revise Propositions XX XIII. to XL. 
_._ Work 20 deductions on Propositions I. to XXVI. 
(There is a good collection in Todhunter’s ‘ Euclid,’ but I would 
recommend all pupil teachers to get Egan’s ‘ Exercises, ’) 


H.—Algebra. 
Second Year and Third Year.—3o problems on Simple Equa- 


as 
Uons, 





I.— Zeaching. 
Second Year.—Flux’s ‘School Management,’ Ch. VI. 

Third Year.—Revise the Teaching of Grammar and Geography. 
(Read carefully the instructions to Inspectors on these subjects. ) 


TEST QUESTIONS.—ALL YEARS. 


Penmanship.—Write as specimen of Large Hand :—Globigerina, 
Hydrophobia. 


Small Hand :—Egyptian Hieroglyphics are difficult to decipher. 


Composition.—First Years should practise the reproduction of a 
passage read from some classical writer. 


Second and Third Year Pupil Teachers :—Write an essay each 
week, selecting from the following subjects :— 
Modes of Warfare : Ancient and Modern. 
Outdoor Exercise. 
The Discovery of America, 
Emigration. 
Recreation. 
Summer in the Country. 
The British Navy. 
Perseverance. 


Geography.—1. Draw a memory map of the Irish Sea, 


2. Give some account of the advantages of the position ot 
London as (a) the capital of England, (4) a centre of international 
trade. 


3. Account for the rapid growth of Crewe, Swindon, Barrow-in- 
Furness, Middlesboro’, Bournemouth, Blackpool. 


4. What imports do we receive from Australia, and what do we 
send in return ? 


History.—t. When and where did John die? Describe the con- 
dition of the country at his death. 


2. Give>an account of the circumstances which led up to the 
signing of the Magna Charta. 


3. What English princes took part in the Crusades? Give an 
account of the Third Crusade, and say what you can of the influ- 
ence of the Crusades upon Western Europe. 


4. Assign events to the following dates :—1189, 1191, 1194, 1203, 
1208, 1216, and give some account of the cause of two of them, 


First Year. 
English.—t. Analyse the following extracts and parse the words 
in italics :— 
(a) H/elm nor hauberk’s trusted mail, 
Nor ¢’en thy virtues, ¢yrant, shall avail, 
To save thy secret soul from mighty fears. 


(4) Roded in the sable garb of woe, 
With haggard eyes the poet stood, 
Loose his beard and hoary hair 
Streamed like a meteor to the troubled air. 


2. Explain Defective, Impersonal, Auxiliary, and Weak as 
applied to Verbs. 


3. What do you mean by Voice? Which is correct and why, ‘ He 
is gone’ or ‘ He Aas gone’? 


Arithmetic.—1. Multiply 412,345 by 729,819 by three lines of 
multiplication. Ans. 300,937,215,555- 


2. A man buys 126 gallons of wine, and bottles it into an equal 
number of quart, pint, and half-pint bottles. How many bottles of 
each has he? Ans, 288. 


3. A, B, and C have £26 13s. 4d. between them, 
have £20 1s. 4d., and A and C have £14 os, 6d. 
has C? 


B and C 
How much 


Ans, £7 18s, 6d. 


4. Find the G,C.M. and L.C.M. of £8 8s. 5d. and £26 13s. 11d. 
Ans, 38. 7d. and £1,254 148. 1d. 





5. Three clocks all indicate 12 noon ; one gains 90 seconds an 
hour, the second gains 80 seconds per hour, and the third loses 
50 seconds per hour. How long will it be before the large hands 
all indicate the same minute ? Ans. 360 hours. 

—_———— 
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Second Year. 


English.—1. Paraphrase and analyse the following and parse 
words in italics. 
As some lone miser, visiting his store, 
Bends at his treasure, counts, recounts it 0’er, 
Hoards after hoards his rising raptures fill ; 
Yet still he sighs, for hoards are wanting still. 
Thus to my breast alternate passions rise, 
Pleased with each good that Heaven to man supplies ; 
Yet oft a sigh prevails, and sorrows fall 
70 see the hoard of human bliss so sma//, 
And oft I wish amidst the scene /o find 
Some spot to real happiness consigned, 
Where my worn soul, cach wandering Aofe at rest, 
May gather bliss to see my fellows blest. 


2. What are causal conjunctions? Why are they so-called? Give 
examples 

3. In what way is a participle an adjective ? what function of the 
verb does it retain ? 


Arithmetic.—t. (a) State clearly the meaning of each of the 
following terms :—Integer, fraction, numerator, denominator, pro- 
per fraction, improper fraction, and give examples in illustration of 
your answer. 

(4) Define a decimal and show how it differs from a vulgar frac- 
tion. Express each figure of 02736 as an equivalent vulgar fraction. 


(Ht dots i++, 98) 
I = 


2. Simplify eo. 3 © }—}* 135 )- 
\a5 + 12% 147-3 / 


Ans. ats: 
3. Find the cost of papering a room 8} yds. long, 6 yds. 2 ft. 
wide, and 4 yds. high, with paper 2 ft. wide at 4d. per yd. 
Ans. £2 19s. 8d. 


4. What fraction of 13 Ibs. 7 oz. 5 dwt. 15 grs. is equal to 
8 lbs. 1 oz. 19 dwts. 9 grs. Ans. 2. 


s. A man has a garden with 5 different kinds of trees in it, and 
of these } are apple trees, pear trees, $ plum trees, and J, cherry 
trees, and 20 apricot trees. How many trees are there altogether 
in the garden ? Ans. 72 trees. 


Tvaching.—1. What do you understand by ‘word building’ ; of 
what value is it as a school subject? Sketch out a lesson to last 
half an hour, 

2. By what means would you inculcate intelligence in reading ? 

3. What special difficulties have you met with in teaching reading 
to young children ? 


Third Year. 


English. —1. Paraphrase and analyse the following, and parse 
words in italics : 
Hlope humbly then, with trembling pinions soar, 
Wait the great teacher Death, and God adore. 
What future bliss he gives not thee to know, 
But gives that hope /o de thy d/essing now. 
Hope springs eternal in the human breast : 
Man never zs, but always éo de blest ; 
The soul, uneasy and confined from home, 
Rests and expatiates in a life ¢o come. 


2. ‘As a general rule, it will be found that words relating to com- 
mon natural objects and to home life are of English origin.’ Explain 
this statement and illustrate by examples. 


3. What are the means of readily distinguishing between words of 
English and of Latin origin? Give illustrations. 


Arithmetic.—1. A man buys a certain number of apples at 3 a 
penny, and thrice as many at 4 a penny. He sells them at an 
average price of 5d. a dozen. What does he lose or gain per cent.? 


Ans. 53t}. 
2. Add together 44 of 4} guineas, ‘615 of £1, and 3,4 of 4% of 
1§ of 16s. 7d. Ans. £22. 
3}. Find the cost of papering a room 20 ft. long, 16} ft. broad, 
and 12 ft. high, the price of a piece of paper 12 yds. long and ? yd. 


broad being 4s. 6d. Ans. £2 8d. 8d. 
Euclid.—1. Prove the converse to I. 5, and give all the examples 


of converse propositions you can in the First Book. 


2. Define circle, square, plane, parallel lines, axiom, and pos- 
tulate. 


3. Trisect a right angle. 














4. The sides of any quadrilateral figure are together greater than 


the diagonals, 


Algebra.—1. Solve 7a _ 29% = 8. Ans. jy. 

2. Solve— 

(2x — 3) (2% + 5) —3(2x + 1) (3% — 2) = 7(5 — 2x) (1 +). 
D 


Ans, —?. 


3. In how many years will £a amount to £4 at ~ per cent. 





mm == 





Gray’s * Bard.’ 

Style. —This poem is called a Pindaric ode. An ode is, properly 
speaking, a short poem to be set to music, generally of irregular 
metre, that is, the lines do not contain equal numbers of syllables, 
The term ‘ Pindaric’ is derived from the great Greek poet Pindar, 
who died 443 B.C., and who wrote some very fine odes. The ode 
is the best example of Gray’s energy, force, and vividness of expres. 
sion. Declamatory in character, it has nothing of bathos or absurd. 
ity, such as is too frequently found in similar productions. The 
singular charm of thought and verse have made many of his lines 
household words. (Compare ‘ Youth on the prow, and Pleasure at 
the helm,’ ‘ Ye towers of Julius ! London’s lasting shame.’) 


Contents. —The ode is founded on a tradition current in Wales, 
that Edward, having completed the conquest of the country, massa- 
cred all the bards which fell into his hands. There is no truth in the 
supposition with regard to Edward; but it is extremely likely that 
the legend of the massacre of the bards was a very old one, and pos- 
sibly had its origin in the massacre of the Druids by Suetonius 
Paulinus in A.D. 61. It is by no means unusual to find the acts of 
one man applied to another of a later period, especially where, as in 
the case of Edward I. and Paulinus, both inflicted heavy injuries 
upon a highly sensitive people. The poem consists of an address 
made by one of the remaining bards, who met Edward, and, in 
solemnly cursing him, pointed out the evils which were to fall upon 
his descendants. The belief that some men—seers they are called 
—have the power to descry the events of the future is common to 
all the Celtic races. Compare the Scotch ‘second sight.’ 


Notes. 
Ruthless - - Pitiless, 
Conquest’s crim- A fine figure, Conquest is depicted as being borne 
son wing. on ‘crimson’ wings, é.¢. crimson with the blood 
of the slain. 

- (Ger. Aals =the throat; dergen =to defend). 
Applied at first to the iron collar protecting the 
throat, then generally to a complete suit of 
armour. Zwisted mai? refers, of course, to the 
armour made of a large number of steel rings, 
fastened together—chain mail. ‘This allowed 
greater freedom of movement than the plate 
armour. 

- The native name for Wales. The people called 
themselves ‘Cymri’ (pronounced Koomree) ; 
the Saxons called them /ealas, or strangers, 
foreigners. From Cymri, we get Cambria, 
Cumbrian, Cumberland, etc. 

crested pride - Thatis the proud array of knights in armour, who 

were wearing crests in their helmets. 

Snowdon - - The name given by the Saxons (Snow; dua =a 

hill) to the mountainous district which the 
Welsh call Craigian-Eryri. It included all the 
highlands of Caernarvon and Merionethshire 
as far east as the River Conway. 

shaggy - - Rough, uneven, strewn with boulders and debris. 

Gloster - - Gilbert de Clare, the Red Earl of Gloucester and 

Hereford, who had married the King’s daughter. 

Mortimer - - Edmond de Mortimer, Lord of Wigmore. Bo 

these were Lords Marchers, whose lands lay 00 
the Welsh marches or boundaries (mark =4 
limit), and whose duties it was to hold the 
Welshmen in check. They naturally would 
accompany the King on any expedition into 
Wales. ; 
aghast - - Pale with terror, or surprise, or anger (A.> 
ghaest = a ghost). ‘ 
couched - - The lance was generally carried in an upright 
position ; when about to be used it was brought 
down horizontally, held with the hand and the 
upper part of the arm. This laying the lance 
in rest was also called ‘couching’ a lance. 

- The anxiety to punish the insolence of this barl 

made the man and his lance shake with anger. 


Hauberk - 


Cambria - 


quivering - 
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Conway - - Ariver in North Wales, with a short and rapid 
course, 

Sable garb of woe Black garments. The priests of the Welsh, and 

indeed of all nations, nearly, habitually wore 

white flowing robes. 


haggard - - Having the expression of one wasted by want or 
suffering—the face worn and pale, gaunt. 

hoary - - White with age. 

lyre - - - A stringed instrument of the harp kind, much 


used by the ancients, It was used to accom- 
pany the recitations—half song, half prose—of 
the ancient bards. 

Hoel, Llewellyn, Imaginary Welsh bards supposed to have been 

Cadwallo, U- — slain by Edward. 
rien, Modren. 

Arvon’s - - That.is Caernarvon’s shores, opposite Anglesea. 

Eagle . - All old writers agree in saying that eagles annually 
made their eyries on Snowdon. The native 
name, Craigian-Eryri, or Eagles’ Crags, also 
shows this. 

Dear as, etc. + Compare Shakespeare. ‘ Julius Ceesar.’ 

‘Dear to me as are the ruddy drops that visit my 
sad heart.’ 

grisly - - A. S. grislic, from grisan, ‘to dread,’ ‘to fear 

greatly.’ Dreadful, fearful, ghastly, horrible. 
+ The meaning of these lines is that though the 

bards have been slain, their ghosts are hovering 
round Edward’s army, invisible except to the 
prophetic eye of the bard. 

weave, etc. = - The various events of a man’s life—the mixture 
of joy and sorrow, hope and fear, prosperity 
and distress—are often likened to the threads 
which are woven together to make any piece 
of material. The old Greeks had a similar 
idea of the three fates, Clotho, Lachesis, and 
Atropos. One spun the thread of life, one 
gathered it in, while the third sat with shears 
ready to clip it at any moment—a fine repre- 
sentation of the instability of human life. 


(Zo be continued.) 


Pope's * Essay on Man.’ 


The preparation of this poem will probably prove a somewhat 
severe task to young students. To barely understand it, still more to 
fully appreciate it, requires a considerable amount of reading of the 
contemporaneous poets and writers, and a nice examination of the 
prevailing method of thought at that period. Notes and explana- 
tions alone will never supply the scholarship and critical acumen 
required to discuss and decide upon the theories of this didactic poem. 
The book from which most assistance may be procured is ‘ Pope’s 
Essay on Man,’ by Mark Pattison (Clarendon Press). 

With these preliminary words of warning, we will proceed to 
explain as simply as possible (1) the origin of the poem, (2) the 
object with which it was written, and (3) the style. 

1. The age in which Pope lived is often called by writers of the 
time the Augustan Age of English literature, from the belief that 
letters and writings had then attained their highest excellence ; but 
looking back upon it from our own time, we are not so ready to 
concur in the opinion. To us the writings of the school of which 
Pope was the chief exponent seem lacking in fire and beauty. 
The language is prosaic and matter-of-fact, and seems to lack en- 
tirely the strength and vigour of the Elizabethan age. The fact is 
that the result of the Revolution of 1688 had a depressing effect 
upon poetry. It was called upon to take part in politics, and being 
produced under pressure, as it were, lost the genuine ring of spon- 
taneous writing. There are very few of the poems of the period 
which attract others than students, while the healthy vigour of 
Shakespeare and the Dramatists, or the careless éase of the Lyricists, 
renders the works of the 16th and early part of the 17th century 
interesting and attractive to all. 

Of all the questions which were discussed at this age none ‘was 
more common than the question of man in relation to the Deity. 
Many systems of theology were put forward which need not be here 
mentioned, and from their diametrically opposite views tended to 
make ‘ confusion worse confounded.’ 

Pope’s great friend and patron, Lord Bolingbroke, undoubtedly 
supplied the idea to him that such a poem might be written ; in- 
deed, some writers have gone so far as to say that Bolingbroke 
Wrote the whole in prose and Pope merely versified it; but this is 
going further than is probable. 

2. Pope was to a certain extent thus forced into writing on a 
subject to which his genius did not naturally impel him. A man’s 
best work is that which he selects for himself, and he naturally 
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selects what influences him most and deepest. A production on a 
given subject can never be so good as one which comes of itself. 
Again, Pope endeavoured to produce a system of theology by select- 
ing what seemed best from several others. The result is, what 
might naturally be expected, a mixture of ideas and thoughts which 
is no system at all. He himself boasted that he had ‘tempered 
one by the others and steered between extremes’; but the fact is, that 
not understanding his subject fully and deeply he has mixed together 
incompatible ideas. The object of the whole work is expressed in 
the 16th line, Ep. I., ‘To vindicate the ways of God to man.’ 


3. The style of the work is exactly what might be expected of a 
man who had endeavoured to piece together different systems of 
thought. There is no clear arrangement of ideas, no continued 
sequence of thought, no definite and dogmatic teaching, and this 
renders the work difficult of study. But we must remember that 
Pope was a great poet, and so we find the baldest arguments and 
greatest bathos mingled with exquisite figures and poetical imagery. 

The metre is the common one of the time—the lambric Penta- 
meter in rhyming couplets, The versification is always good, even 
Johnson admitting that a thousand years might pass without produc- 
ing such a versifier as he was. 

(Students are requested to send to address below any lines which 
present difficulties.) 

Goldsmith’s * Traveller.’ 

‘The Traveller’ was published in December 1764, and is un- 
doubtedly the finest of Goldsmith’s poems. Fox pronounced it one 
of the finest poems in the English language, Johnson said its merit 
was above criticism, the critics were unanimous in praise. There 
is not a single line which is not natural and melodious, The plan 
is very simple. The poet represents himself as sitting among 
Alpine solitudes looking down on a hundred realms. He views the 
whole with delight, yet sighs to think that the hoard of human bliss 
is so small. He compares the happiness to be found in Italy, 
Switzerland, France, Holland, and England, and comes to the con- 
clusion that the natives of each country think their own the best. 
The word-sketches of these countries are inimitable, and the trium- 
phant patriotism when speaking of England is remarkable as coming 
from a man who had had so little happiness in the country. 

The general teaching is summed up in the lines— 

* Of all the ills which human flesh endure, 
Small is the part which laws can cause or cure.’ 


Singing. —Pupil Teachers often experience a difficulty in selecting 
suitable songs for their practical examination. I would recommend 
them s¢rongly to get Curwen’s Standard Songs, in six parts, each 
part containing about 40 suitable songs, or O/d Zime Songs, a 
collection of songs by British composers, popular 50 or 60 years 
ago, or Folk Songs of England, a splendid collection of songs. 


SCHOLARSHIP COURSE FOR DECEMBER, 1895. 
WoRK FOR THE MONTH, 





1. Reading. —The increase in the number of marks given for this 
subject should call attention to its importance. Owing to mis- 
placed confidence many marks are lost in this subject; nearly all 
Scholarship Candidates think they can read pe ape | if they can 
proceed without stumbles and corrections, and can add a modicum 
of expression. Now the subject is one in which regular practice is 
needed, and to which special care must be applied in matters of 
modulation, pitch, emphasis, and distinctness. Do not despise the 
subject. Every mark is worth something on the list, and five marks 
make a difference of 100 places in many cases, Good books for 
practice are Bell’s Elocutionist, while for combining exercise with 
acquisition of ideas take Macaulay’s ‘Essays,’ Lamb’s ‘ Essays of 
Elia,’ Selected Papers from the Sfecfator, etc., with an occasional 
Leader from a daily paper. 

2. Writing. —Here again practice is always needed. The great 
mistake made is not writing from a good copy. Until you can write 
better than the headline of the copy-book you use, do not think it 
beneath your dignity to practise ‘ pothooks.’ Have a definite rule as 
to the shape and size of each letter, and never deviate from it. Pay 
attention to spacing and junctions. No particular style is required, 
but the so-called Civil Service Style is most easily acquired and 
most speedy. 

3. Spelling.—Have at least one piece of dictation from Macaulay 
or other good writer per week, which should be dictated at a fairly 
rapid rate. I recommend all candidates to procure ‘ 1,000 words 
commonly misspelt.’ Partstand2. tid,each, (¥. Marshall, 
Paternoster Row), These 2,000 words are just those likely to floor 
a candidate. Learn 250 this month. 

4. Composition.—Write one or two essays each week, selecting 
the subjects from the following :—The Advantages of Savings Banks ; 
The Wild Animals of Great Britain; ‘Birds of a Feather Flock 
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together’; The Chief Inventions of the Present Century; Friendship, 


Real and Unreal ; Ambition ; Smuggling ; The Use and Abuse of 
Riches ; The Duty and Expediency of Truthfulness. A%ethod : (a) 
Think the subject well over, and if necessary read it up from any 
available source. (4) Arrange your collected facts in natural and 
logical order, each section forming a paragraph of the essay, and 
copy these analyses in a note-book. (c) Write about 40 lines of 
original thought ; an essay is not a description. (d) Do not use 
underlined headings of sections, but incorporate them in your essay. 
(ce) Endeavour to express your ideas clearly, forcibly, and in as good 
language as you can command. For example, take the subject 
* Birds of a Feather Flock together.’ The sections taken should be— 
(1) A proverb—define, a common saying which under a 
simple statement conveys a deeper meaning. 
(2) The literal meanings. Examples of birds congregating— 
swallows, penguins, geese, etc. 
(3) The application to human beings. Show tendency of 
those of similar dispositions and ideas to associate. 
Note number of ‘clubs’ of all kinds. 
(4) The advantages of recognising the truth of the saying in 
the selection of friends or choice of associates. 
Without this preliminary mapping out, the composition is vague, 
wandering, and sterile. 


5. English Grammar and Literature.— 
(a) Analyse the following passages,,and parse words in 
italics : 
And I have felt 
A presence that disturbs me with the joy 
Of elevated thoughts ; a sense sublime 
Of something far more deeply interfused, 
Whose dwelling is the light of setting suns, 
And the round ocean and the living air, 
And the blue sky and in the mind of man: 
A motion and a sfirit, that impels 
All thinking ¢Aings, a// objects of all thought, 
And rolls through all things. 


There was a time when meadow, grove, and stream, 
The earth, and every common sight, 
To me did seem 
Apparelled in celestial light, 
The ¢/ory and the freshness of a dream. 
It is not now as it hath been of yore ; 
Turn whereso’er 1 may, 
By night or day, 
The things which I have seen I now can see no more. 
Ah, what avail the largest gifts of Heaven, 
When drooping health and spirits go amiss é 
How tasteless then whatever can be given ! 
Health is the vital principle of bliss, 
And exercise of health. In proof of this 
Behold the wretch who wastes his life away 
Soon swallowed in disease’s sad abyss ; 
IWhile he whom toil has braced, or manly play, 
Has /ight as air cach limb, each thought as clear as day. 


2 


We are born with faculties and powers capable almost of 
anything, such at /east as would carry us further ¢Aan can be 
easily imagined ; but it is only the exercise of those powers 
which gives ws ability and skill in asything and leads us to- 
wards perfection. We see men frequently dexterous and sharp 
enough in making a bargain, who, 7/ you reason with them 
about matters of religion, appear perfectly s/sfid. 


(6) Learn 50 roots and meanings with examples fer week. 
Any good text book contains a list. If your grammar does not, 
get Word Formation, 34., Collins & Sons. 

(c) Literature (1660-1727). Enter in note-book brief lives 
of the following authors, and their chief works, with a few ex- 
planatory notés to each : 

John Dryden, Alexander Pope, Jonathan Swift, Daniel 
Defoe, Arbuthnot, Thos. Hobbes, John Bunyan, John 
Locke, Addison and Steele, Allan Ramsay, and Isaac 
Newton. 

In connection with this period, note the rise and growth in 
importance of the Newspapers. For the previous hundred 
years they 
of any event of public importance, 


issued. Then we have the Sfectator, Guardian, Tatler, 
Rambler, /dler, and a host of imitations. 


6. Arithmetic. 


Stocks, and work as many examples as time permits in these rules. 
Next month a complete test paper on them will be set. 


had been published, not regularly, but on the occasion 
The reading public was 
very small, and it was not till the reign of Aune that there was 
saficient interest in the public to support a paper regularly 


Read up the theory of Percentages, Interest, and 








7. Algebra (Girls).—Subtraction and Multiplication. 
Remember—In multiplication add indices, and in division 
sublract. 
Thus a° X& a? = a3+? = a5, and mot a®*? = ab 
and a*—a’ = a'—3 = a’, and not a®+3 = a’, 
(Send up all difficulties for solution.) 


(Boys.) Continue exercise on Quadratic Equations and 
problems thereon, and study the solution of Surd Quadratic 
Equations. 

Note.—Any equation in which there are two powers of the 
unknown, one of which is double of the other, may be solved by 
the formula, or by factors, ¢.g. :— 

x—5x+6=0 £= 302 
xt—5x°4+6=0 2#=30r2 .. 


x=+ 73 orty2 
oe o Z=Sgors °. set Vea 
xv—52°+6=0 x + 423 
*—5 /x+6=0 "= 30r3 .. £=90r~ 


(Z/ any difficulty is experienced in solving write at once 
Jor solution and hints.) 


8. Euclid.—Finish Book I. Enter in note book all converse 
propositions, all propositions establishing the equality of triangles, 
all propositions dealing with parallel lines, etc. 

Work 30 or 40 deductions. There is a good collection in Tod- 
hunter, but a more useful book is Egan’s Exercises (400 deductions 
worked out). If you use this book, endeavour to solve without re- 
ference to key given, but do not stay too long over any deduction, 

Practice writing out propositions, using different letters to those in 
your book; this is the only way to test your knowledge. 

9. Geography.—The limited course set means that the work must 
be carefully and thoroughly prepared. Use a good text book— 
Faunthorpe’s Colonies, or Hewitt’s Colonies, or The British Colo- 
nies (Philip), and read any additional work bearing on the colonies. 
Much valuable information may be derived from ‘ Round the 
Empire,’ by G. Parkin (Cassell & Co.). 

For this month prepare thoroughly the geography of the British 
Colonies in Asia, using note book for tables and sketch maps. 

The note book in this subject should contain a complete digest of 
the work. The chief points to which importance should be given 
being (a) Importance of Position, (4) Towns, (c) Trade—Imports 
and Exports, and (¢) Method of government. 

The Alemory Maps should be steadily practised, and an occasional 
one sent in for criticism. 

10. //istory.—Edward IV., Edward V., and Richard III. 

Chief points :-— 

(a) The continued struggle—Battles of Towton (1461), 
Hedgely Moor, and Hexham (1464.) 

(2) Edward’s temporary deposition owing to— 

(1) The hatred of the barons to the Woodville 
family. 

(2) The personal affront to Warwick the king 
maker. 

(c) Restoration of Edward—Battles of Barnet (1471) and 
Tewkesbury (1471), which finally extinguished the Lan- 
castrian hopes. 

(d) 12 years’ absolute rule. Money raised by Forced 
Loans, or Benevolences, never repaid. 

(ec) Character of Edward indolent and 
when roused to action, prompt and able. 

(7) Commercial advance. ‘ 

(g) The circumstances under which Richard made himself 
king. 

(4) His character, unscrupulous, but a most able states 
man and soldier, not the ‘ fiend’ pourtrayed by Shakespeare. 


lascivious, but 


Note the following:— 
The Wars of the Roses, their Character and Results. 


It is a common mistake to suppose that the whole of the 
nation was involved in these sanguinary contests; but this is no 
so. The war was carried on by the great barons and thei! 
armed retainers, and the general commons of the country pur 
sued their usual avocations with less interruption perhaps 
than would have been received in time of peace. The resulls 
briefly were :— ; 

(a) The final extinction of the Feudal System. The loss 0! 
life among the barons and their retainers was enormous, 20¢ 
practically exterminated the powerful houses, which had kept up 
semi-regal state. One feature of the struggle, which is mos 
terrible, is the ferocity with which both parties took revenge for 
the deaths of kinsfolk. This introduction of personal feud into 
a political contest accounts for the fierce contests and great loss 
of life. Those barons who still remained were so impoverishet 
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that they were glad to sell their estates and settle down as 
country gentry. Some even had to fly the country, and gained 
precarious livings by any menial work. 

(6) The growth of commercial prosperity and enterprise. The 
great towns did well out of the contest, by obtaining conces- 
sions from both parties. 

(c) The rise of a new nobility. Henry VII., on his acces- 
sion, was able to rule quite absolutely. There were no great 
barons to hold him in check, and he took care that they did not 
regain their lost power. The ew men were personal fricads 
who dared not oppose him. 

This period is the closing scene of the ‘Middle Ages,’ or 
‘Dark Ages,’ when brute strength was the only law of right. 
Henceforth anew era, Modern history starts when intellect and 
mental ability were placed before rude strength and savagery. 

1. Teaching. —At least two full notes of lessons should be pre- 
pared each week. 

12. School Management.—Flux. Chapter IX. The teaching of 
Geography and History. Prepare answers to all the questions given 
on subjects at end of book. 

13. Domestic Economy.—The relative values of various articles 
of food. 

Food obtained— 

Nitrogenous Compounds. A*ima/.—Albumen, Gelatin, 
Fibrin, Myosin, Casein. Vegetadle.—Gluten and Legu- 
min. 

Carbonaceous Compounds. <A*imal.—Fats and Oils. 
Vegetable.—Sugar, Starch, Gums, and Oils. 

Tabulate foods under these heads—(a) Components, (4) Di- 
gestibility, (c) Cost: thus, — 

Fish (white). 

Contains—Albumen, Gelatin, Fibrin (deficient in fats, hence 
generally served with melted butter or fried in fats. 

Digestibility—Easy. 

Cost—Average, cheap. 

14. Music.—The compass of voices. Methads of voice training. 

15. Language.—All students should take a language if possible. 
Those who are taking French will find /wo translations—one literal, 
one free—of ‘ Le Trésor’ in the ‘Girls’ Mistress,’ 1d. weekly. 


TEST QUESTIONS. 

_I. Mention some of the Dramatists of Shakespeare’s time, and 
give as many of their works as you can. 

2, Explain the meaning of each of these terms, and make sen- 
tences containing illustrations of their use :—Passive, antithesis, 
co-ordinate, apposition, infinitive of purpose, demonstration, ellipsis. 

3. (2) Find the present worth of £61,767 18s. 8d. due in 
4} years at 4 per cent. Ans. £52,643 2s. 6d. 

(6) By selling wine at 17s. 5d. per gallon, a merchant loses 
5 per cent. on his outlay. What price per gallon should he 
charge so as to gain 15 per cent.? Ans. £1 15 1d. 

() A can do a certain piece of work alone in 72 days, B in 
96, C in 120, C begins alone for the first day, then A and B 
join in, and all three work for 12 days, after which A leaves off. 
In how many more days will B and C finish ? Ans. 32 days. 


(¢) Find the comp. int. on £390 12s. 6d. for 3 years at 6 per 
cent, Ans. £74 I2s. 3#d. 
(e:) What income is derived from holding £1,000 stock at 72} 
paying 24%; per cent. Ans. £29. 

4. Boys.— 

. 2 3 2 
a) Multiply *__5* 4 * i one 
(2) Multiply — ¢ ta t3b3+5—* 
Ans. 32° — $24 + J 25 — $§2?— Yr. 


se < +12): Ans. 4. 





i) Solve* 32 = 

(4) Solve - 3x = 
(c) Find G.C.M. and L.C.M. of 

48a°x4 — 4oatx> — 48a3.x6 + 60a5x? — 102a°x3 + 18atx4, 

H.C. F. = 2a5x?(2a — 34); 

L.C.M., 24atx4(2a — 3x)(3a + 2x)(5a — x). 

(2) Solve the equations— 





Answers. ; 





(1) —2_ I I Babe 
—@ «z—b6 «£—Cc +ie—a(e—Die—o) _ 
Ans. 


é aa ¢ 
—e 





wo £28 Poe 82S 4 P48 
2 =I, — =- 
c—a c—db c a—déb c 


Answers. #=c¢; vy = 6. 
——_—————— 





Girls. — 
(a) Simplify 27 — {2m + [n — (/— 3m + )]} — (4n —m). 
Ans. 3/ — 4m — 4n. 





(4) Ifa = 3, 6= 2, c=—4, d =0, find the value of 
Vc + a? — (6 — da)*. Ans. I. 
(c) Add together 
7a — 8b —11¢, 3c + 2a — 8b, — 56 — 3a + IIe. 


Ans. 6a 216 + 3c. 
(zd) From a rod a inches long I cut off 6—e inches. How 
many inches are left ? Ans, a— 6 +6, 


5. Give some account of the native peoples of India. 

6. Where are and state what you know of Delhi, Benares, 
Cawnpore, the Punjab, Simla, Point de Galle, Agra, Goa, Luck- 
now, Hooghly, Deccan, Bangalore, Rangoon, Trincomalee, Lahore, 
Calicut, Colombo, Kurrachee, Singapore, Surat. 


7. Sketch the gradual decline of the English power in France 
after the death of Henry V. 


8. (Boys only.) Prove I. 27, I. 29, and work out the corollaries 
to I. 32. 


9. (Girls only.) 
(a) Explain fully the process of digestion. 


(4) Write out a few important rules of health such as should 
be observed by a girl pupil teacher. 
10. Write out and explain all the ascending forms you know of 
the minor scale, 


CORRESPONDENCE. 

1. Individual assistance will be given as far as possible by advice, 

solution of difficulties in any subjects, model answers, etc. 

2. Specimens of Writing, Paraphrasing, Maps, Composition, etc., 
will be marked and criticised gratis. 

. To assist students in rural districts, Freehand or Model Draw- 
ings will be corrected and marked, with hints for improve- 
ment, etc., and returned if accompanied by a postage stamp. 

4. As a rule, all replies will appear in the Correspondence Column, 


but anyone —— an immediate reply may obtain it by 
enclosing a stamped, addressed envelope. 


w 


5. To ensure an answer in the next issue queries must be sent by 
the 15th of each month. 


6. Name and address of sender, with coupon of current number of 
the PRACTICAL TEACHER, and nom de plume if desired, 
must be enclosed. 


All communications and queries with regard to these courses to 
be addressed to Arthur T. Flua, 12, Lower Park Road, Belvedere, 
Kent. 


NOTES AND NOTIONS. 


BY RICHARD WADDINGTON. 





MaAncHESTER, in the cause of charity, made its 
position ere the opening Session of the Easter Con- 
ference for 1895. The habitation of Conference, like 
the considerate and complete arrangements made for 
the reception and entertainment of the thousand 
representatives, is in keeping with the good name of 
the teachers of the Metropolis of the North. Man- 
chester in 1872 had a pioneer programme, if not an 
extensive assembly. Manchester in 1895 is full to 
overflowing, both in good works and charity. Despite 
the reputation for weather enjoyed by Cottonopolis, 
the atmospheric surroundings of the Central Hall 
made close attendance to the call of the president a 
matter of some self-denial. Yet, throughout Monday, 
during a session prolonged beyond the point of 
saturation of the most enthusiastic representative, 
Mr. Ellery presided over a well-attended meeting 
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of the Conference. From every aspect Manchester 
may be written down a huge success. 
* * * * . 

Mr. Extrery’s address was marked by solidity and 
practicability. Perhaps the address might have been 
more effective, from a public point of view, if it had 
attempted to deal with fewer points in the Union 
platform. But the punctuation of the address during 
its delivery was evidence of the fitness of the address 
as a Conference effort. I congratulate Mr. Ellery on 
the success of his address, and on the ability with 
which he controlled a Conference that gave early 
evidence of its desire to become dangerously 
erratic. 

* * . * * 

Tue result of the election of the Executive gave 
remarkable results. In congratulating Messrs. Croft 
and Thomas and Miss Cleghorn, I feel certain that I 
am welcoming three working Unionists to Russell 
Square. At the same time every Unionist owes a 
debt to Messrs. Jenkins and Baldwin. The chances 
of war must bring disappointment more or less acute 
to Union workers so long as human nature remains 
as at present constituted. I feel sure that outside the 
Executive of the Union Messrs. Baldwin and Jenkins 
will be no less untiring and enthusiastic. The general 
result of the election points to the effect of the abo- 
lition of the stars and daggers in reducing the 
number of votes recorded for the successful twenty- 
four. Itis probably true that the average Unionist, 
in voting without the assistance of the distinguishing 
mark hitherto at hand, only partly used the votes at 
his or her disposal, with a result that the number of 
votes required to secure a place in the coveted circle 
is about the same as last year, while the number of 
votes required to receive a place in the first dozen is 
considerably reduced. 

* * * * * 

Turspay morning brought the question of Super- 
annuation and the Report of the Departmental "Com- 
mittee before the Conference. The weary waiting 
for the long-looked-for Superannuation has done 
much to make members of the Union look with 
favour on the suggestions of the Committee. 
Mr. Gray had a difficult task. The Conference dis- 
liked the age fixed for retirement, and yet the Con- 
ference was brought to unanimity on the acceptance 
of the terms offered by the Departmental Committee 
as a suitable basis. With a laudable desire to assist 
the Executive, heroic resolutions had been placed on 
the Agenda, but the persuasive eloquence of Messrs. 
Gray and Jackman overcame all obstacles. Super- 
annuation in some form the teachers mean to have. 
At least, no hypercriticism of the scheme by the 
teachers is to mar the golden opportunity. The 
Chancellor of the Exchequer awaited the answer of 
the teachers. The answer is, ‘Give us the scheme, 
and give it us quickly.’ 

* * * * . 


Tvurspay afternoon was devoted to the more 
domestic policy of the year. Much was done and 
much was lost. The Agenda for the afternoon 
session was complete enough to last for the full four 
days of the Conference. But the representatives 
went to work with a will, and cleared much, if not 
all, the fare laid before them. The Balance Sheet 


of the session. ‘Shall we continue the entrance fee 
or not?’ is a question not so firmly settled in the 
minds of the members of the Union as we imagine, 
That a resolution imposing a financial barrier to 
entrants should be discussed until it was impossible 
to take the voice of Conference in the form of a 
vote, passes my comprehension. Surely the time 
has arrived when those who ‘have neglected the 
calls to grace,’ as Mr. Nicoll aptly pointed out, ought 
to be made to pay for fickleness or selfishness. 

* . * * * 


Tue Réunions are always interesting and con- 
vivial, and the speeches were witty and appropriate, 
One little note in the Conference Guide was used to 
illustrate the growth of education in and around 
Manchester. The extract is taken from the report 
of the Factory Inspector, and says: ‘It is not an 
unusual thing to have a certificate of education pre. 
sented to us subscribed by the teacher with his 
or her mark. In the last quarter I had a voucher 
presented to me with a mark, and when I called on 
the schoolmaster to read it before me, he could not. 
I have had to reject the school voucher of a fireman 
(to the steam-engine), the children having been 
taught in the coal-hole—in one case I actually found 


them there.’ 
7 * ” 7 a 


Tur debate on the Increased State Aid reached a 
high level. Mr. Thompson showed the hand of the 
practised debater in dealing with the Conference. 
His speech was a fine effort, worthy of any assembly. 
Keen, electrical interest was manifest throughout the 
discussion. Plain truths were told that must do much 
to ameliorate the condition of the teachers through- 
out the length and breadth of the land. It is not too 
much to say that never before has Conference 
approached the question in such a spirit of candour. 
It is good that the teachers in Voluntary Schools 
should lay bare the treatment that is meted out to 
the real supporters of Voluntary Schools. The school 
managers and clergy who were present during this 
debate must have felt ‘It is good for us to be here. 
No more healthy or health-giving speeches were 
made during Conference week than those on the 
condition of the schools and teachers during the 
debate on the Financial Aid Scheme of the Execv- 
tive. 

* * * * 

Mr. Orean’s paper must bring a public audito 
accounts sooner or later. The paper was full of fact 
and tellingly illustrated by cases which teachers maj 
trust Mr. Organ to prove if questioned. It is att 
bute to the growth of the strength of the power 
our Union that the teachers so freely and so filly 
gave vent to their feelings and convictions during the 
debate on Financial Aid. Let us retain the Du 
System, but let us have both systems fully equippe® 
and properly conditioned, and let the supporters” 
the Dual System understand that the systems mus 
be no longer maintained at the expense of t 
teachers, who are making sacrifices in the interes 
the religion they love and revere. 

* - » * * 

Mancuester excelled itself—nearly fourteen tho 
sand pounds for the charities, Lancashire over sev! 
thousand pounds. The Lady Mayoress performed b# 
trying task with a gracefulness that did much top 
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been the lot of the Conference representative to take 
part in. Lancashire has surpassed itself, but Man- 
chester has made a record in the cause of charity that 
will long remain a remarkable evidence of what enthu- 
siastic and consistent industry and heartfelt sympathy 
cando. My hearty congratulations to Manchester, and 
as a Lancashire man I am more than proud of Lanca- 
shire’s effort in the cause of charity. Fitting recog- 
nition came when Rochdale and Radcliffe were 
awarded the West York Shield and the Birmingham 
Trophy. I congratulate the teachers, and especially 
the women teachers, of Rochdale and Radcliffe on 
the splendid result attained. Lancashire is proud of 
their success. 
* * 7 * » 

Tue debate on Thursday morning on Child Labour 
was confined to the opponents of early child labour. 
Conference decided unanimously that the half-time 
employment of children should be abolished on 
moral, physical, and intellectual grounds. The case 
needed no proof to the teachers, and before the case 
was stated at Conference every representative had 
decided that the present condition of the child 
worker needs the close and earnest sympathy of 
every humane and thoughtful person. 

* * * * * 

Tuurspay afternoon found the representatives busy 
at work on a variety of subjects, with a keen desire 
to get through the business. Science subjects, 
school attendance, and the B. and O. Funds were 
all dovetailed into Thursday afternoon. But all 
subjects came alike to the Conference representa- 
tives who, with remarkable alacrity, disposed of the 
two former. The third item gave promise of an 
interesting debate. 

* * * * * 

Tue Manchester teachers are to be congratulated 
on a successful week that will long remain in the 
memories of the representatives to the Conference of 
1895. Nothing but hard work and great self-denial 
onthe part of the Manchester teachers could have 
produced results so satisfactory and remarkable as 
the Conference representatives have witnessed at 
Manchester. Well done, Manchester and Manchester 
teachers, and ditto Salford and Salford teachers. 

. * * * * 

Turre is one other note ought to be written. I 
must congratulate Mr. Ellery on his able conduct in 
the chair during the whole week. He surpassed 
himself. Without detracting from previous presi- 
dents, I can say that no Conference I have attended 
has been better conducted or continued longer in 
well-doing. I congratulate Mr. Ellery, and I con- 
gratulate the Conference—both were admirable. 


—~e1oo— 


MODERN EDUCATIONAL REFORMERS, 


BY THOMAS CARTWRIGHT, B.A., B.SC. (LOND.), “ 
Author of * Mental Science and Logic for Teachers.’ Late Director 
of the Birkbeck Training Classes and Lecturer 
therein on School Method. 





No. XIX.—LORD BROUGHAM. 


‘Let the soldier be abroad if he will, he can do nothing in this 
‘ge; there is another personage, a personage less imposing in the 
‘yes of some, perhaps insignihcant,—the schoolmaster is abroad, 
and | trust him armed with his primer against the soldier in full 
miultary array,’ 
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Tuus spoke Henry Peter, Baron Brougham and 
Vaux, on January 29th, 1828, and this apt expression 
of faith in prevention as opposed to repression and 
coercion betokens the faithful educational reformer. 
And it is interesting to reflect that perhaps the most 
telling manner in which to exhibit the achievements 
of that popular education which Brougham strove to 
establish, to wit the decrease of crime, is nothing less 
than a triumphant demonstration of the truth of 
Brougham’s prophetic pronunciamento. 

It was in 1810 that Brougham first assumed, in 
public, his attitude of educational enthusiast, and it 
was not until death closed his eyes some twenty- 
three years ago, that the veteran statesman ceased 
to interest and bestir himself in the cause of popular 
education. The business to which his lordship put 
his hand in the aforesaid year will be seen from the 
following declaration of aims which was published by 
the society the committee of which Lord Brougham 
joined. We refer to the British and Foreign School 
Society. 

(1) To stimulate and direct local effort to- 
wards the establishment and maintenance of 
schools. 

(2) To train teachers. 

(3) To establish kindred societies in foreign 
countries, 

(4) To promote the efficiency of schools by 
friendly and skilled inspection. 


If Lord Brougham, like so many of his successors 
of to-day, had permitted his name to be added to 
the society just because it was ‘the thing’ to do, we 
should have no part or lot with him; but he was heart 
and soul inthe work—indeed, the only fault that can 
be found with him is that he permitted his zeal to 
outrun his discretion. 

On May 2ist of 1816 Lord Brougham moved for a 
select committee to inquire into the state of edu- 
cation among the poor of London, and the committee 
was appointed and forthwith set to work with 
vigour. 

We are apt to complain nowadays of the filching 
of educational endowments from the poor for the 
benefit of the middle and upper classes, not, alas ! 
without cause. But we are unable to conceive to 
what extent this barefaced robbery was prevalent in 
the days before the establishment of the Charity 
Commissioners to correct abuses in educational 
trusts. The creation of this Commission must be set 
down as one of the outcomes of Brougham’s commit- 
tee. Fierce raged the battle round these endow- 
ments, and many were the bitter attacks to which 
Brougham was subject from Sir Robert Peel down- 
wards. Still the Commission was created, and since 
the 10th June 1818 its labours have been unceasing 
and beneficial, albeit more energy and a better ap- 
preciation of the exigencies of modern education are 
to-day prime necessities if the Commission is to 
satisfy latter-day expectations. 

This stirring up of the mud of disputation caused 
the usual outcry, and many did not hesitate to revile 
the reformers as revolutionists of the worst type, 
whose aim and end was not so much the advancement 
of education as the subversion of the most cherished 
institutions. The old cry ‘The Church in danger’ 
was raised, and an effectual check was, for the 
time at least, given to the onward march of school 
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progress. Brougham tried, without avail, to stem 
this tide of hostility, to which end the following pro- 
posals, the perusal of which will cause much elevation 
of eyebrows when considered from the standpoint of 
to-day, were drafted into a Bill which, brought in 
during the month of June 1820, provided— 


(1) That schools should be established for the 
whole country. 

(2) That a local rate, to be administered by 
the magistrates in! Quarter Sessions, should be 
raised. 

(3) That the schoolmaster should (a) be a 
member of the Established Church; (4) be 
elected to his office on the recommendation of 
a clergyman, and take the sacrament within a 
month of his appointment. 


If Brougham thought— 


To Cerberus to give a sop, 
His triple barking mouth to stop, 


he failed utterly, and brought upon himself the con- 
demnation not only of Churchmen, but (naturally 
enough) the stern opposition of the Dissenters. The 
Bill was dropped, and that effectually, so that Lord 
Brougham turned to fresh fields and pastures new, 
wherein to give vent to his zeal for the propagation 
of knowledge. His quest was not a lengthy one. 
Dr. Birkbeck was at this period working hard to 
establish those centres of adult education and culture 
with which his name will always be honourably and 
gratefully connected. The enthusiast who, fired by 
the ignorance of the men respecting the instruments 
they were called upon to repair, set to work to re- 
move this ignorance, was just the man to merit the 
assistance of Lord Brougham, and accordingly these 
two kindred spirits set about the establishment of 
mechanics’ institutions throughout the kingdom, 
whereby the cause of education was vastly benefited 
both directly and indirectly. 

It was in 1825 that Brougham’s Odservations on the 
Education of the People was published. Ere the year 
closed twenty editions of this work had been called 
for, and two new all-powerful instruments of culture 
soon appeared, created mainly by the agency of the 
Observations, 

The first of these was the Society for the Diffusion 
of Useful Knowledge, having for its object the pub- 
lication of cheap and good books. It is interesting 
to note that the initial volume of the series was from 
the pen of Lord Brougham. 

But the second result of the stirring up due to 
the Odservations was by far the more substantial. 
This was no less than the foundation of London 
University—the London University College of to- 
day. 

The year 1832 marks an important stage in the 
progress of English popular education, for from 
thence dates the institution of grants in aid from the 
Government. It may be interesting to mention that 
the amount contributed by the State from 1832 to 
1838 was £20,000 per annum, which was to be spent 
solely in assisting localities to build schools. The 
grant was in no case to exceed half the cost of the 
schools, and all applications therefor were to receive 
the approval of either the National Society or the 
British and Foreign School Society. The minute 





fixing the conditions to be fulfilled by managers 
claiming these grants was formulated and issued in 
August 1833. The part played by Lord Brougham 
in this beginning of grants was very considerable, 
and we find him exhibiting the true reformer’s gra- 
titude by crying out lustily for more. 

Accordingly, on May 21st, 1835, he endeavoured 
to persuade the House of Commons that (1) there 
was a deficiency of school accommodation ; (2) that 
the instruction given in existing schools was in- 
sufficient; (3) that infant schools should be en- 
couraged by grants; (4) that training colleges ought 
to be established; and (5) that a Board of Commis- 
sioners should be vested with the control of educa- 
tion and have power to utilise misappropriated en- 
dowments in support thereof. 

These resolutions met with the same fate as those 
of 1820, and it seemed that Brougham’s efforts were 
about as fruitful as beating the air. But all this 
zeal was not without fruit. Four years later, viz., in 
1839, a Committee of the Privy Council—called the 
Committee of Council on Education—came into exist- 
ence as acontrolling power in the matter of educa- 
tional affairs, which was simply the realisation of 
Brougham’s fifth resolution, and the remainder were, 
although apparently dead, powerful, if mute, implorers 
for a better state of affairs. 

Each succeeding year now saw the gradual 
spread of interest in and zeal for popular instructioa, 
until, in 1846, we have the famous minute concerning 
pupil teachers and increased aid, so that by 1851 
25 training colleges, 6,000 pupil teachers, and a 
yearly grant of £160,000 bore witness to the com- 
mencement of a real effort to do justice to the people 
in the matter of education. 

To bring about this great change in opinion and 
in practice, many agencies had been at work, and 
amongst the chief of these justice requires that we 
should rank Lord Brougham, whose aim it still was 
to further the good work now at last begun in 
earnest. 

In proof of this it may be stated that he became 
first President of the Social Science Association, the 
inaugural address to this Society having been spoken 
by his lordship on October ;2th, 1857. 

Concerning the brilliant career of Lord Brougham 
as a statesman and as a lawyer we have nothing to 
do. It is as the educational reformer intent upon the 
foundation of a national and rational system of 
education—as the founder of infant schools, training 
colleges, and mechanics’ institutions—as the ever- 
watchful advocate of progress in these directions, that 
we accept him as worthy of our esteem and regard, 
and when we compare his aims and accomplishments 
with those of his predecessors and most of his suc: 
cessors in high political places—when, for example, 
we consider him in comparison with supercilious 
Robert Lowe—then it is that our hearts warm towards 
him—then it is that we feel constrained to include 
him in the noble few who identified themselves with 
the holiest of all aims, to wit, the improvement of the 
common people of England morally, physically, 
intellectually, and therefore industrially and socially, 
nothing short of which is the aspiration of every true 
educational reformer. 
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THE EASTER CONFERENCE OF THE N.U.T. AT 
MANCHESTER. 


THE PRESIDENT’S ADDRESS, 


‘THE aspect of this room certainly affords encouragement to the 
friends of education. The very numerous and influential body of 
gentlemen that I see before me is a proof of the growing interest 
taken in this important question.’ x Y 

Ladies and Gentlemen,—These are not my words ; they were 
spoken in this city more than forty-four years ago by Cobden, and 
I quote them, not because that statesman’s views on all matters 
commend themselves to 
everyone in this hall, but 
because the ‘words are 
strikingly appropriate to  $93- 
the present occasion. weak ee 

After an absence of E 
nearly a quarter of a cen- 
tury, the National Union 
of Teachers returns to 
Manchester to review the 
past, to take counsel one 
with another, to consider 
what is best for the chil- 
dren committed to our 
care, and to devise the best 
plans for securing the re- 
forms we have at heart. 
Then we were 5,000 g 
strong, now we are 27,600 = 
strong. Those were the 
days when the profession 
was groping in the dark, 3 
but anxiously seeking 3 
light ; the present power- 
ful organisation was in its : 
infancy, the outlook was 4 
certainly not encouraging, 4 
and the teachers were dis- 3 
pirited and disheartened 
on account of the flagrant 
breach of faith by the 
Government of 1862—the 
Government which per- 
mitted Mr. Robert Lowe 
to bring in, in the interests 
of ‘economy, simplicity, 
and efficiency,’ the noto- 
nous ‘ Revised Code.’ 3 

It was at such a time 
and under such conditions 7 
that the first Manchester 
Conference was held, and 
that Mr. W. Osborne filled 
the chair which it is my 
privilege to occupy to-day. 
Looking back upon the 
President’s address then 
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delivered, we were bound 
toadmire thesplendid pro- apd, 
lesional spirit, the fearless <33""""""" 


outspokenness of the man 
who was then honoured 
with the confidence of the 
Union. He saw with the eye of a true teacher and patriot what re- | 
forms were needed, and he suggested the means by which they might 
be accomplished. Every teacher in this room knows what we owe 
‘o men of that stamp, the pioneers of education and of professional 
lreedom. Since that time, ladies and gentlemen, many great reforms 
have been accomplished, and though much yet remains to be done, 
we can, with the Apostle of old, thank God, and take courage ! 

Fifty years ago Manchester ‘led the van in urgent demands for 
beneficent national legislation.’ To Manchester we come to-day 
with other demands, asking for the support of the citizens of this 
great city, for are we not told that what Lancashire thinks to-day 
England will think to-morrow ! 

In introducing the consideration of the present position of national 
education and our own position as teachers, I cannot do better than 
refer to the address of Mr. Osborne, to which I have already directed 
your attention. And first and foremost, let me say, as he said : 
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THE NEW PRESIDENT, 


OCALERY 








teachers, or Catholic teachers (and I would add as Board School 
teachers or Voluntary School teachers), but simply as TEACHERS ; 
and so long as we continue to drop these distinctive peculiarities we 
shall be able to show an undivided front, and become an un- 
doubted power for the advancement of our professional interests and 
aims.’ 

In that address, ladies and gentlemen, Mr. Osborne advocated:— 

1. Compulsory School Attendance—even now little more than a 
farce in many parts of the country. 

2. The abolition of labour employment for ‘ mere infants.’ 

‘ Little children shall not toil 
Under or above the soil.’ 

3. Reasonable security of tenure for the teacher. 

4. The appointment of a Minister of Education with a seat in the 
Cabinet. 

5. Better salaries. 

6. An open Inspector- 
ate, on the ground that 
brains, polished manners, 
and gentlemanly demean- 
our belong to no one class. 

7. Superannuation. 

8. Suitable schoolroom 
accommodation and edu- 
cational appliances. 

g. Arecognised position 
for the teacher, propor- 
tioned to the importance 
of his work. 

These were some of the 
points of the Manchester 
address twenty-three years 
ago. On this occasion I 
ask you to bear with me 
while I, with all the brevity 
I can command, take up 
a few of the topics now 
occupying our attention, 
with a view to making 
our position clear to the 
public, 

Of late years we have 
4 had reason to be thankful 
that wiser counsels prevail 
4 at the Education Depart- 
ment than prevailed, not 
only at the date of our first 
Manchester Conference, 
but for many years after- 
wards, ‘To men like Sir 
William Hart-Dyke, Mr. 
Acland, Sir George W. 
Kekewich (whom we all 
congratulate upon the 
honour conferred upon 
him by the Queen), and 
4 the Rev. ‘T. W. Sharpe, 

ee Her Majesty’s 
= Senior * Chief Inspector, 
4 every teacher in the land 
feels grateful for the re- 
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MR. T. B. ELLERY, F.R.G.S.,, F.E.1.S. : forms (in almost every 


case first suggested by the 
eeye Union) which have been 
$43 effected, and for the re- 
moval of much of the red- 
tapeism which has been so 
great a barrier to the ad- 
vancement of education in the past. They have gone a long way with 
us ; there are other streams to cross, and I believe that in good time 
they, or those who follow them, will make the plunge. 

The relations between the Education Department and the N.U.T. 
are at the present moment most cordial ; our representations are 
always kindly received, if our views are not always adopted ; the 
deputations we send are encouraged to speak with the utmost free- 
dom. Long may those relations continue ! 

I need not tell you, ladies and gentlemen, that there has been 
need of representations and protests. 

The action of certain Inspectors, School Board members and 


managers, the Code requirements, and many other matters have 


“We don’t meet here as Church teachers, British teachers, Wesleyan | 


called for an active policy on our part. ‘Take, for example, the 
question of drawing and the drawing certificate. But for the Union’s 
interference there can be no doubt that many teachers would have 
been compelled to leave the profession. ‘There was such a desire to 
insist on the teaching of drawing, and this all in a moment, that we 
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were threatened with something approaching ‘ Education in a hurry.’ | 
Every teacher was warned that the drawing certificate would be | 
asked for sooner or later, and many old men had to go to school | 


again, in their feverish anxiety to satisfy the latest requirements. 
Kut with hundreds, success was impossible. The eye and the hand 
of these people failed, and a bitter cry went up. The danger has 
now passed ; once again these experienced and successful men and 
women breathe freely, for their Union has secured fair play for 
them. Such experience as this has taught us we must resist any 
demand which renders the teacher’s original certificate, gained after 
much toil, useless as a qualification to teach each and every one of 
the obligatory subjects of the Code, present or added hereafter. 
lake, again, the question of the arithmetical problems set to our 
children. 
testing against such unfair tests ? 

Let me give a few of 
them, that the public may 
see what once was really 
demanded of the children 
in our schools, 

lo children of eleven o1 
twelve this has been set: 

* When the Income Tax 
was 7d. in the £ a man 
had to pay £4 7s. 6d. 
Income Tax. He was not 
charged on the first £120 
of his income, What was 
his income?’ 

ro children a year older 
the following : 

‘(1.) A store of food 
would serve a gar- 
rison 105 days, but 
after 72 days6-11ths 
of the men were re- 
moved, Ilow long 
after would the store 
suffice for the rest ?’ 

*(2.) B's share is half 
as much again as 
C’s, and A’s is as 
much as both of 
them put together ; 

A gets £48 10s. 
What will B and C 
get?’ 

On one card, given to 
children in the same stan- 
dard, these appeared : 

*(1.) At what rate per 
cent. will £400 pro- 
duce £9 12s. in four 


years ?’ 
*(2.) Omen, 4 women, 
and a1 children 


agree to divide 
£598. 34d. between 
them, each man re- 
ceiving twice the 
share of a woman, 
and each child half 
the share of a wo- 
man, Find the 
share of each.’ 

In the next standard the 

following : 

*(1.) A can do half a 
piece of work in 5 days, B would finish it in 8 days more. 
How long would it take B to do the whole work ?’ 

*(2.) A boatman rows 6 miles per hour in still water. He 
takes 2 hours in passing over a given distance against a 
stream which flows 3 miles per hour. How long would he 
take to row the same distance with the stream ?’ 

*(3.) Divide £40 10s. into a number of sovereigns, half- 
sovereigns, and half-crowns in the proportion of 1: 5 : 8.’ 

*(4.) If the value of a chicken is to the value of a duck as 
5 is to 7, and the value of a duck is to the value of a 
goose as 3 is to 5, what is the price of a goose when 
chickens are 4s. 44d. a pair?’ 

[It is but fair to say this question was set some years ago, and is, 
I believe, no longer given. ] 

I contend, and I think all practical people—those, in fact, who 
have any real knawledye of schools and school-life—will agree with 
me in the contention, that these tests are, to put it mildly, severe, 





Will anyone contend that we were not justified in pro- | 


| and size. 


—.. 


more especially when we remember that the grants to the schools 
and the professional reputation of the teachers depeud upon the 
children’s success in the solution of the problems set. I say nothing 
of the peace of mind of the children themselves ; but, after all, that 
is a matter fairly entitled to consideration. 

Now, as a result of the N.U.T. Deputation to Mr. Acland last 
December, the arithmetic requirements have been ir. many respects 
modified. There will be a greater choice of problems, and these 
will, I believe, be more reasonable than those I have just quoted. 

The same friendly disposition to meet us was shown with respect 
to many of the representations we then made. 

The New Code and the Instructions to Inspectors, indeed, are 
evidence of the influence for good which the Union has brought to 
bear upon the educational legislation of 1895. Let me say at once 
that the 1895 Code is far from being perfect. I say frankly there is 

still too much required 
from the children ; but, 
ladies and gentlemen, let 
us be thankful for what 
has been done to meet our 
views. The Department 
is entitled to all praise for 
the abolition in the ma- 
jority of schools of the 
Annual Examination, gi- 
gantic failure as it was and 
always must be as the test 
of a year’s work in a 
school. It is a pity, it 
seems to me, that the Code 
does not make it clear that 
only in the case of schools 
‘warned’ will this objec- 
tionable test be applied. 

‘A good educational 
standard’ is to be reached 
before the ‘annual parade’ 
goes. The Inspector isto 
be the sole judge, and as 
different Inspectors natu- 
rally view things from 
different standpoints, I feel 
there will be considerable 
heartburning, and _pro- 
bably some injustice. The 
Annual Examination can- 
not be defended. If a test 
of the work is required, 
will not the visits without 
notice give the Inspector 
all the opportunity he 
needs? Surely in this way 
he can convince himself, 
if he is fit for his post, as 
to the work being done ip 
a school. 

It is quite possible that 
in one district we shall 
hear of ninety per cent. of 
the schools being excus 
the Annual Examination, 
in another sixty or seventy 
per cent. Our past expe- 
rience teaches us that we 
must expect this sort of 
thing ; but there is one 
comfort, the N.U.T. will 
be able to bring this under 

the notice of the Education Department, should it happen. 

Of the Inspectors as a body we can speak in terms of the highest 
praise. As a rule, their devotion to, and fitness for their work, 
their sympathy with teachers and taught, and their enthusiasm m 
the cause of education, deserve recognition at our hands ; bui there 


| are still some, ladies and gentlemen, whose fitness for the work is 


open to serious question. Of what use are the present Code and 
Instructions to Inspectors if such men are to have a free hand? 
You have read the extraordinary scheme of Object Lessons for chil- 
dren seven or eight years old, drawn up by Mr. Pole, H.M. In- 
spector in the Salford district. 

‘ The Sea, the Air, Water, the Sun, the Earth, its general shape 
Why we can’t see that it is round. What we mean by 
N. and S., by ** Up and Down.” Rain and Clouds, Why the Rain 
runs off the Land. The Crust of the Earth, its general and varying 
structure. Rocks, Metals, and Precious Metals. Other Countnes 
different in Climate, Habitability, Resources, and General Charac- 
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teristics of Population. 


(general classification of animals). 


Kingdom,’ 


Savages, Deserts, Forests. 


Wild Animals 
Similar glimpse of Vegetable 


We know that so ridiculous a scheme would be laughed out of 
court as soon as the Vice-President and the Secretary uf the Depart- 
ment saw it ; but when an Inspector of long standing can commit 
so extraordinary a blunder, teachers may well be anxious as to the 


future. 


Nor is this the only example that can be quoted. 
During last month we had placed before us, by the Schoo/master, 
the marvellous attempt of Mr. Colvill, H.M. Inspector for the Shrews- 


bury district, at scheme-framing in the matter of history. 


1 confess 


that when I first saw it I thought it some huge joke, perpetrated by 


someone who had nothing better to do. 


But when one is assured 


that the scheme is written on official paper, and bears the signature 
of Mr. Colville, then one is driven to the conclusion that, if it were 
possible that this sort of thing could be inflicted on long-suffering 
teachers, and taught under the name of ‘reasonable schemes,’ then 
would the New Code and the Instructions to Inspectors be the 


biggest educational fraud of the age. 


score. It is not possible. 


But we can be easy on that 


j have not the time to offer any comment on the details of this 
wonderful scheme—a scheme which I venture to say will find its way 


into the waste-paper basket of the Education Department. 


Here 


are the requirements of the Code for 1895, and with them Mr. Col- 


vill’s idea of meeting them :— 


Cops FoR 1895. 


Standards I. and II.—Simple Stories 
relating to English History. 


Standard II].—T7welve stories or 
simple biographies from British His- 
tory down to 1485, ¢.g., the Ancient 
Britons, the Introduction of Christian- 
ity, Alfred the Great, the Norman Con- 
quest, Hlenry J]., Richard I. and the 
Crusades, John and Magna Charta, 
Edward 1., the Black Prince and 
the French Wars, the Wars of the 
Roses. 


Standard IV.—Twenty stories and 
biographies from 1485 to 1688, ¢.g., the 
first Printing Press, the Discovery 
of America, Cardinal Wolsey, Henry 
Vill, Elizabeth, the Spanish Ar- 
mada, Drake, Raleigh, Shakespeare, 
the Pilgrim Fathers, Charles 1., 
Cromwell, Monk, James Il., &c. 

Standard V.—TZhirty stories and 
biographies from 1688 to the present 
time, e.g., William JII., Mari- 
borough, Sir Robert Walpole, Clive, 
Chatham, Wolfe, Warren Hastings, 
Captain Cook, the American Warof 
Independence, Pitt, Nelson, Welling- 
ton, the first Reform Bill, Great ln- 
ventions, the Crimean War, the In- 
dian Mutiny, the Growth of the 
Colonies, &c. 

Standard V1.—History down to 1603, 
with special reference to the Origin 
of Parliament and the Union of the 
British Isles under one Monarch. 

Biographies of six leading persons. 
Standard VII.—History from 1603 
down to the present time, with special 
reference to the development of Par- 
4ament and the acquisition and growth 
of the Colonies and foreign possessions 
of Great Britain. 

diographies of six /eading persons. 


Mr. Cotvint’s Conk. 


Standards I. and 11.—Twelve lessons 
55 B.C. to 1485 A.p. (1) Britain in 
Roman Times ; (2) The English Settle- 
ments; (3) Early English Kings and 
Introduction of Christianity ; (4) King, 
Barons, Vassals, Villeins : their relations 
to exch other; (6), (7), (8) Ireland, 
Wales, and Scotland: their relations 
with .England during this period; (9) 
The English in France; (10) The Cru- 
sades ; (11) The Growth of Freedom; 
(12) ‘The Wars of the Roses. 

Standard III.—Twelve lessons 1485 
to 1603 A.D. (1) ‘he Discovery of 
Printing and Spread of Learning ; (2) 
The Reformation; (3) The Rejection 
of Papal Supremacy ; (4) The Dissolu- 
tion of the Monasteries and its Effects ; 
(5) The Political and Social Condition 
of the People; (6) The Discovery of 
America ; (7) The Commencement of 
England’s Expansicn ; (8) ‘he Spanish 
Quarrel; (g) Great English Writers; 
(ro) Scotland and Ireland; (11) The 
Union of the Crowns; (12) Special 
Points of Local Historical interest. 

Standards IV.-VII.—Sixteen sub- 
jects, 1603 A.D. to modern times :—(z) 
The Stuarts and their Parliament ; (2) 
The Rebellion and the Commonwealth ; 
(3) The Restoration; (4) The Revolu- 
tion; (5) The Acts of Settlement; (6) 
Marlborough’s Wars ; (7) The Attempts 
to Restore the Stuarts; (8) Loss of the 
American Colonies and Formation of 
the United States; (9) Canada; (10) 
India ; (tr) General Progress of Coloni- 
sation; (12) The French Revolution 
and Consequent Wars ; (13) The Steam 
Engine and Growth cf English Manu- 
factures; (14) Repeal of the Corn Laws 
and Free ‘Trade; (15) Reform Bills; 
Gradual Extension of the Franchise ; 
(r6) Our National and Local Institu- 
tions, 

‘The subjects of each lesson should be 
treated as broadly and as picturesquely 
as possible, especially in the lower stan- 
dards, and the teacher should aim at 
giving rather a goud general view than 
a very particular knowledge of compara- 
tively’ unimportant details. 


There is but one question to put to Mr. Colvill, and I put it with 
all respect :—* Would you inflict such a scheme upon the little ones 


of your own family ?’ 


In connection with this subject I would again urge upon the Edu- 
cation Department the desirableness of promoting teachers straight 


‘rom the schoolroom to the inspectorate. 


Many members of the 


profession have had all the training necessary, they are scholars, 
they are gentlemen, they would come straight from the schoolroom 
with all the sympathy and practical knowledge which that experi- 


ence engenders. 


Surely the Department which has carried out so many reforms 





will sooner or later listen to us, and appoint a successful and 
highly-qualified teacher, if only as an experiment. 

I said just now, that the 1895 Code still requires too much from 
the children. There must be, sooner or later, two class-subjects in 
every school ; these will be, in the great majority of cases, Object 
Lessons and Suitable Occupations in Standards I., IL, and III. 
English (if that is one of the subjects chosen) and Geography will 
not begin until Standard IV. is reached. How is it secu under 
those circumstances to meet the requirements laid down? I say 
that in very many schools it is not possible. Then, too, turning to 
the arithmetic, [ am bound to say that, although improvements 
have been made ; although there is relief in Standards LV, and V., 
the work in Standard V1. will be heavier than before ; and yet we 
are told that less time should be given to the teaching of arithmetic 
in every school in future. In the Instructions to Inspectors— 
sympathetic, rational, educational as they are—there is little to 
which objection can be raised. But I am not sure that the Instruc- 
tion to the Inspector to visit schools early in the morning before 
the children arrive, and see if the room is in order—the ink-wells 
properly stowed away out of the dust, and so on—is likely to create 
confidence and good-feeling. There is just the suspicion of ped- 
dling and prying in all this, which might as well have been 
avoided. 

Yet, ladies and gentlemen, we are satisfied that an honest effort 
has been made to render school life happier and more useful for all 
concerned, and, therefore, in the name of you all, I thank the 
Department for what has been done. 

Closely connected with the work of the school (though it ought 
not to be so) is the question of the income of the school, which 
makes it possible for the work to be done. Our contention is that 
to every school should be given an amount sufficient for all its 
needs, and that the present plan of reducing the grant in cases 
where the highest standard of efficiency is not reached should be 
abolished. In fining schools which are labouring under great diffi- 
culties, in poor localities, you are taking from them the very means 
of becoming efficient. Our plan is to give to every school all that 
it needs, and then insist on the work being fully done. If the 
teacher is then to blame, he must go ; if the building and apparatus 
are at fault, they must be replaced. 

Since the Code of 1884 was issued, some ten or a dozen items 
have found a place in the curriculum of our schools which were 
not to be found there before that date. What does this mean? It 
means that the requirements are now even more severe than they 
were at the time of the great outcry against over-pressure in elemen- 
tary schools. A more liberal staff is now necessary, better build- 
ings, better apparatus—and yet the income of each school shows 
little advance upon that which it received in 1884. The time has 
come, ladies and gentlemen, for the full consideration of this ques- 
tion, in the interests of nearly every school in the country. 

I contend that the Government Grant should be largely increased. 
Education is a national matter, and I would meet the charge by 
State-aid rather than by local rate or voluntary effort only. In the 
majority of districts an increase of $d. or 1d. in the pound in the 
School Board Rate means loud protest and great excitement in the 
parish in which such increase is necessary, and somebody suffers. 
Generally it is the teacher, whose salary is therefore reduced con- 
siderably. And this is done both by School Boards and Voluntary 
School Managers. 

Lord Salisbury, speaking in the East-end of London, towards the 
end of March, on the subject of Voluntary Schools and their present 
difficulties, said the brunt of the fight had fallen upon the clergy. 

In hundreds of cases that is so, I believe; but his lordship pro- 
bably does not know that the teachers in those schools have made 
sacrifices, too. With insufficient help in school, with (compared 
with his neighbour of the School Board) poor, often wretched, 
buildings, with apparatus absurdly out of date and almost useless, 
the teacher has had to labour on and produce high results, whatever 
the consequences to his health. And all this on a salary insufficient 
to meet the daily needs of his family. Yet his qualifications are the 
same as those of his more highly-favoured neighbour, the master of 
the Board School. Why, then, does he remain in the Voluntary 
School? There is, first of all, in many cases, the man’s conviction 
that he ought not to leave the school connected with the Church of 
which he has been a member all his life ; there is also the intense 
competition, and there are other reasons, such as the man’s inability 
to move from one district to another, owing to lack of funds, 

Voluntary School managers, however, must know that if im- 
provement does not set in, they will not be able in future to command 
the services of the best teachers. As the most qualified students 
leave the Training Colleges they will enter the service of School 
Boards, and the inferior students will enter the Voluntary Schools. 
This is a serious matter, and cannot be considered too soon by those 
most deeply concerned. 

What does Canon Barnett say as to the condition of Church 
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Schools in East London, for example? They are, he says, ‘as a 
rule, inferior schools: their buildings are old-fashioned and out of 
repair ; their staff is inadequate and poorly paid. It would require 
not £7,000, but £50,000 to put them on a level with the large well- 
ventilated, variously decorated Board Schools, with their bright, 
energetic teachers and ample appliances. It is a disastrous policy 
which identifies Church teaching with inferior teaching, and tempts 
children from their chance of a better education.’ 

On this point the Voluntary Teachers’ Association, comprising 
British, Church of England, Jewish, and Roman Catholic teachers, 
has given to the world much interesting, not to say startling, infor- 
mation. Coming from such a source, one accepts the statement 
without the least hesitation. It is admitted in the document issued 
by the Association that in School Board districts the children 
attending Voluntary Schools are almost entirely deprived of the 
advantages offered in the neighbouring Board Schools in the shape 
of manual training in wood and iron work, cookery teaching, 
laundry work, science and art teaching, Higher Standard Schools, 
etc. ; that, being to a large extent taught by pupil teachers and ex- 
pupil teachers, the children in Voluntary Schools do not gain their 
fair share of the scholarships offered by county councils and other 
bodies ; that, in further proof of the better equipment of Board 
Schools, only one Voluntary School in the metropolis is recognised 
by the London County Council as a’ ‘ Continuation School’ for the 
holders of scholarships, as compared with fifteen Board Schools so 
recognised for boys and thirteen for girls. The document goes on 
to show the disadvantages under which pupil teachers labour in 
Voluntary Schools, and to compare the position of adult teachers in 
those schools with that of their more fortunate brethren serving 
under School Boards. They have harder work to do, because of the 
conditions under which they serve; yet their salaries are much 
lower, the difference being, in the case of masters, thirty per cent., 
in that of mistresses, fifty-eight per cent. I accept the view of the 
Association that, trained in the same colleges, holding the same 
certificates from the Education Department, and doing the same 
kind of work, Voluntary School teachers are entitled to equality of 
treatment with their fellow teachers in Board Schools. 

The question is, how can this equality be secured? There is but 
one course, say the opponents of the Voluntary System—universal 
School Boards. But, ladies and gentlemen, many of us do not 
accept this view, and even if every teacher in the land desired such 
a sweeping change, there would still be one great obstacle in the 
way, and that is public opinion. 

You have to reckon with the Church of England and with the 
Roman Catholics, to say nothing of any other body. I am certain 
that the Roman Catholics, and almost to the same extent the 
Church of England, will fight to the last ditch before they surrender; 
and, ladies and gentlemen, the great work already done cannot be 
readily forgotten. - 

Not counting the value of the sites upon which the schools 
stand, the Church of England has contributed to the cause: of 
education thirty-seven millions of money, or, as it has been put, 
about £9,000 every week during the last eighty-three years. 

Surely, then, the claim of the National Society that the friends 
of Voluntary Schools have deserved well of their country is a reason- 
able one ; though, if the schools are to be maintained, even greater 
efforts must be put forth in the future. I believe these efforts will 
be made. 

Depend upon it, ladies and gentlemen, the Voluntary System, 
whatever may be said or done, will continue to be a part of the 
educational machinery of the country for many years to come ; and 
that being so, some other remedy than universal School Boards 
must be found. 

My contention is that, as the Education Department is continu- 
ally making fresh demands, the State should provide the funds 
necessary to meet those demands. 

Your Executive has drafted a scheme for securing further finan- 
cial aid, That scheme will come up for discussion during the 
present week, and I am confident you will approach the considera- 
tion of such an important subject with fair minds. 

The Archbishops’ Committee has reported in favour of the direct 
State payment of the teachers. This suggestion is offered in pre- 
ference to the cry for rate-aid for Voluntary Schools which has been 
raised in many quarters. 

The Committee is of opinion that on the whole State-aid is the 
better solution of the difficulty. On this question, too, a report has 
been submitted to you in which the Committee’s conclusions are 
exhaustively dealt with. I need not, therefore, trouble you with 
my own views on the subject. 


This I wish to say, however. The demand that teachers should 


be recognised as Civil Servants should be most carefully considered 
from every point of view before the Union is committed to such a 
The facts and figures laid before you in the Report to 


principle. 





which I have just referred will, I trust, assist you in your 
deliberations. 

Before leaving the question of Voluntary Schools I wish to refer 
to the subject of the Annual Diocesan examination. 

I am strongly of opinion that the time has come when this 
‘hardy annual,’ like the other to which we have been so long 
accustomed, should go. Ifa test of the teacher’s work is necessary, 
adopt the Government plan—visits without notice. Let those who 
are most deeply interest in the religious education of the children 
take a greater share in the work, let them look in during the time 
set apart for this instruction, let them question the children if it be 
thought necessary ; but, in the name of religion, let us abolish the 
Annual Examination by the Diocesan Inspector. If it be thought 
well to retain the services of the Diocesan Inspector (though | 
should prefer the greater personal interest of the clergy and laity 
connected with the schools), he might still find sufficient work in 
visiting the schools from time to time to make suggestions, and to 
see that the religious education was a reality. Under the present 
system—it is useless to attempt to hide the fact—there is, and there 
must be, acertain amount of objectionable and unspiritual ‘cram’— 
in some schools more than in others—if the ‘ Excellent’ of the 
Diocesan Inspector is to be secured. 

I urge this reform, not because I am anxious to shirk religious 
instruction, but because I am anxious that every teacher in the land 
shall be able to give the children not religion by ‘ cram,’ but a 
training that shall appeal to their hearts, and thus influence their 
lives afterwards. 

Just one other point in connection with this. I am afraid that 
teachers often suffer more at the hands of Diocesan Inspectors than 
at the hands of H.M. Inspectors, and that, too, through the habit 
in which some of these gentlemen indulge of writing private letters 
to the clerical managers after the Annual Examination is over. 
This does not apply to all ; it does apply to some, and I will give 
you a case in point. 

After one examination in a certain school, the Inspector wrote a 
letter to the clergyman of the parish—not to the teacher—saying 
that he had again awarded the ‘ Excellent,’ but with hestitation, as 
he felt that the work had been neglected in the early portion of the 
year, and then crammed up just before the Annual Examination. 

The clergyman knew that such a charge was ungenerous and 
untrue, and he therefore harded the private communication to the 
teacher, who at once wrote to the Inspector for an explanation, and 
for reasons why such a letter had been penned. 

He further said that if that were not forthcoming he would not 
meet the Inspector again, should another Annual Examination be 
held. Then came a letter in which the writer offered to apologise 
if the teacher and the staff of the school would state in writing that 
there had been no such neglect. Three or four questions were put 
which every member of the staff was expected to sign. This was 
an additional insult, but the teacher wished to give the Inspector 
no chance of escape, and therefore he allowed the staff to answer 
the questions. On receipt of this the Inspector wrote an apology, 
and expressed his regret that any suspicion had entered his mind, 
etc., etc, 

But even in this letter he made a further suggestion that other 
teachers in the town or neighbourhood had spoken to him of the 
systematic neglect of religious instruction in this school in the early 
portion of every year. The teacher accepted the apology, but 
demanded the names of those who had slandered him. He further 
went to the trouble of seeing every neighbouring teacher, each and 
every one of whom declared his readiness to meet the Inspector and 
deny that any such statement was ever made by him, or that he had 
ever mentioned the teacher’s name except in terms of highest praise. 

The Inspector, ladies and gentiemen, has never replied to the 
challenge, though he was told he owed it to himself to do so ; and 
there the matter rests. I have but to add that he was not asked to 
visit that teacher’s school when the next examination day came 
round. ‘ 

All this shows the dangers surrounding experienced and conscien- 
tious teachers, 

This sort of thing must not continue. You can imagine what 
would have happened if the first letter of this Inspector had found 
its way into the hands of an unsympathetic manager who was seek: 
ing an excuse for dismissing the teacher. 

Instead of that, fortunately, it was sent to a clergyman who had 
watched the teacher’s work, and had therefore complete confidence 
in him, and had no manner of sympathy with one who could be 
guilty of writing such a letter. 

The whole of the correspondence is in my possession, and | cam 
assure you it is most extraordinary reading. 

Well, ladies and gentlemen, I have already trespassed on youl 
patience, and yet I feel you will expect me to say something on (we 
important subjects—Superannuation and Reasonable Security # 

Tenure, 


So 
ed 


te: 
du 
an 


Id 
th 


wit 


Say 
lab 


is ¢ 








your 
refer 


this 
long 
sary, 
: who 
ldren 
time 
it be 
nh the 
ought 
gh I 
| laity 
rk in 
nd to 
resent 
there 
m ?— 


f the 


igious 
e land 
but a 
» their 


d that 
s than 
habit 
letters 
over, 
ll give 


rote a 
saying 
ion, as 
of the 
ion. 

is and 
to the 
n, and 


ild not 
ion be 
ologise 
ng that 
ere put 
his was 
spector 
answer 
pology, 
; mind, 


it other 
1 of the 
1e early 
vy, but 
further 
ich and 
tor and 
he had 
praise. 
to the 
30 5 and 
isked to 
y came 


onscien- 


ne what 
id found 
ras seek- 


who had 
nfidence 
could be 


nd I can 
on your 


g on two 
curity of 









THE PRACTICAL TEACHER. 


603 








The Training and Registration of Teachers, the Salaries Paid, es- 
pecially to the class teachers, the all-important question of the Half- 
Timer, Secondary Education, and Technical Instruction—these, 
among others, occupied my attention when first I thought of pre- 
paring this paper, but I need hardly assure you that it is absolutely 
impossible to deal with every professional topic in the limits of a 
presidential address. I console myself with the thought that, 
though I am compelled by considerations of time to pass many of 
them over almost without comment, they will net be forgotten in 
the week that lies before us. 

And now, ladies and gentlemen, Superannuation ! 

When I, as Chairman of the N. U.T. Superannuation Committee, 
addressed you on this subject at the Liverpool Conference in 1893, 
I congratulated you upon the fact that the battle had been fought 
and won. In the light of the delay that has taken place since then, 
that congratulation may appear to you to have been at least some- 
what premature. I do not think it was. The public had been 
convinced, the Press was on our side, a Select Committee of the 
House of Commons had reported in favour, the House of Com- 
mons itself had passed unanimously the resolution moved by our 
friend, Sir Richard Temple, and, above all, the Government had 
accepted the motion. 

I said, therefore, that the battle had been fought and won. I 
say it again, for nothing but a breach of faith on the part of the 
Government could prevent action being taken sooner or on after 
what took place in the House of Commons on February 24th, 1893. 

It is a difficult matter to speak on this subject to-day. The 
Budget statement has not been made, and probably will not be 
made until this Conference is over. But I hope and believe that 
the Chancellor of the Exchequer will make the necessary provision, 
and thus send a ray of sunshine into many a teacher’s home. 

Would the Government have accepted Sir Richard Temple’s 
motion, would the Government have consented to the appointment 
of a Departmental Committee to make further inquiries and to pre- 
sent a further report, if there had been no desire on the part of the 
Ministry to face the question? Ladies and gentlemen, there can be 
only one answer. 

It is not necessary for me at this stage to argue, as I argued at 
the Liverpool Conference, that Superannuation would secure a 
sound education for the child and justice for the teacher. Every 
educationist in the land accepts our position on this question. 
Sir William Harcourt himself has said, ‘I believe there are no 
public servants more deserving of consideration and encourage- 
ment.’ 

Mr. Acland has said, ‘ By considering carefully the welfare of the 
teachers as well as the welfare of the child, we fulfil that educational 
duty which is always cast upon us, viz., to give to all the children 
an educational outfit as complete and as effective as we possibly 
can,’ and Sir William Hart-Dyke has said, ‘If it was necessary in 
1846 to deal adequately and generously with teachers, considering 
the increase of the strain put upon teachers now, it is ten-fold more 
incumbent upon us to frame some scheme or other.’ 

The Daily News has declared that the subject has been too long 
on our Conference Agendas, and that now so fair is the promise of 
a Government Scheme that hope is revived. 

The Pall Mail Gazette has expressed its pleasure that Mr. Acland 
was collecting information on the question of provision for those 
who break down in the service, and has added : ‘ A comfortable and 
secure old age is not, after all, too great a recompense for such a 
service,’ 

The St. James’s Gazette argues that the teachers’ plea is fair in 
principle ; that the State does not wish its useful servants (and none, 
it declares, are more useful than conscientious and capable teachers 
in the Elementary Schools) to be destitute or even pinched in their 
oldage. It argues further, that with a reasonable scheme those who 
are past their work could be got rid of more easily. 

The Manchester Guardian says: ‘As in many cases the salaries 
are much too low to allow of anything like systematic saving or pro- 
vision for the future by insurance, it has long been admitted that in 
common justice they ought to have the same privileges as those 
Civil Servants for whom a pension is assured when their period of 
active work is over.’ ot 

The Birmingham Daily Gazette says: ‘It is not very satisfactory 
to know that England is very considerably behind other European 
countries in providing pensions for teachers.’ 

The Leicester Daily Post declares that in common justice, as 
much to the children as to the worn-out teacher, it is important that 
the now long-talked-of Superannuation Scheme should be matured 
without unreasonable delay. 

The Leeds Mercury, in the course of a very sympathetic leader, 
says: ‘The labourer is worthy of his hire, and the worn-out 
labourer is worthy of his rest. We pay liberal pensions to Civil 
Servants who, in many cases, have not done a tithe of the work that 
is done by our school teachers, Is it asking too much that the men 








and women who have grown old in the honourable (though peaceful) 
service of child-training should be enabled to spend their declining 
years in comparative comfort? Or are we to expect that they shall 
put by, out of thirty shillings a week, a sufficient sum to keep them 
off the parish when they can work no more?’ 

The Liverpool Post says: ‘The justice and expediency of the 
Superannuation Scheme being conceded, the teachers are well 
justified in urging that it should be carried into effect.’ 

Many more of these press opinions could I give you, if it were 
necessary, but it is evident that public opinion endorses our claim. 

The question now is : When will the Departmental Committee’s 
Scheme be enacted by the Government? Sir William Harcourt 
stated in the House last month that it was desirable to have the 
opinions of the teachers upon that scheme. In your name the 
Executive has assured him that the teachers are prepared to accept 
it. As President of the Union I now again assure him and the 
Government that we are anxious for such a scheme to become law at 
the earliest possible moment. 

The details of the scheme are not in every respect wholly satisfac- 
tory ; but, ladies and gentlemen, we must not expect to see all our 
desires realised to the full. The plan suggested by the Departmental 
Committee is an honest and a statesmanlike attempt to solve a diffi- 
cult question, and I feel I should be failing in my duty if I did not 
in your name thank Sir George Kekewich and his colleagues for the 
work they have done. 

The cost to the State, considering the gain to the State by the 
retirement of those no longer able to discharge their duties efliciently, 
cannot be considered great. And it must be remembered that the 
teachers are to make large contributions to the fund. Take the 
standard case mentioned in the Committee’s Report, ofa certificated 
teacher, commencing service at twenty-three years of age, and 
remaining in school until sixty-five years of age. He would receive 
a maximum superannuation allowance of £61 7s. Of this amount 
£40 7s. would be purchased by his own contributions. 5 

It will be seen from this that teachers are not asking for anything 
unfair or unreasonable. 

The teachers’ annual payments will be a heavy tax upon many, 
but the effort will be made, and made cheerfully, even by the 29,000 
certificated teachers receiving less than £100 a year, the 18,000 re- 
ceiving less than £75 a year, the 3,200 receiving less than £50 a 
year, and the 700 who are ‘passing rich on (less than) £40 a year’! 

The magnificent amount which will be handed in this week as 
donations and subscriptions to our Orphan and Benevolent Funds 
is a proof—if one is needed—that teachers are themselves making 
sacrifices and putting forth great efforts on behalf of less fortunate 
brethren, and the little ones left behind, in many cases totally unpro- 
vided for. For the present I close the subject with a few remarks 
which, perhaps, my friend, the Editor of The Schoolmaster, will 
permit me to say I wrote on this subject in the columns of the 

‘Organ ’ a month or so ago. 

‘We appeal to Sir William Harcourt on behalf of the thousands 
of teachers who are doing magnificent work for the State on salaries 
altogether insufficient even for present needs. We appeal to him to 
cast his mind back to that memorable 24th February when he was 
good enough to say ‘‘I believe there are no public servants more 
deserving of consideration and encouragement than the teachers in 
Elementary Schools.” We appeal to him in the name of education 
and for the sake of the dear children, whose interests are bound up 
with those of the aged and incapacitated teachers on this question. 
We ask Sir William and the Government to make it possible for 
these old and faithful servants to retire in something like the sem- 
blance of comfort, and thus make way for younger and more efficient 
men and women. In this way, and in this way alone, can the chil- 
dren in our schools receive that which is their birthright, the best 
education the country can provide for them.’ 

Reasonable Security of Tenure. —We cannot consider the question 
of superannuation, ladies and gentlemen, without feeling that reason- 
able security of tenure is inseparably bound up with it. Mr, Court- 
ney put the case well in the House when he said, ‘It will be impos- 
sible that they (the teachers) should hold their offices wholly depen- 
dent upon the will of the managers, or even of the School Boards, 
because your scheme of pensions might be defeated by an arbitrary act 
on their part.’ 

The Leicester Daily Post, referring to the same point, said : 
‘ Superannuation, come when it may, should be accompanied by 
reasonable security of tenure—by some safeguard that will prevent 
the tyranny of some Voluntary manager or School Board from con- 
verting the scheme into something worth less than the paper on 
which it is printed.’ 

The Manchester Courier declares : ‘It would be unfair if, through 
the whim of a manager, the dismissal of a teacher deprived him of 
the right of a pension. Many hardships might result therefrom, and 
though it is difficult to lay down a hard and fast line, still it is possi- 
ble, we think, to devise a plan by which a teacher would receive a 
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pension if his conduct has not been such as would deprive a civil | 
servant or a soldier of similar benefits.’ 

The Western Morning News says : ‘Teachers will not be behind- 
hand in asking for some kind of tribunal which will defend them 
from arbitrary dismissal, and prevent them from being driven un- 
necessarily to resign, against the arbitrary reduction of salaries tanta- 
mount to dismissal, and thereby forfeiting all claim to their pension. 
‘To circumvent the action of small rural Boards, and put an end to 
capricious dealings, the extension of the School Board area so as to 
procure a fair workable district will be a necessity. This would be 
an undoubted educational gain.’ 





The Press, you see, ladies and gentlemen—I could give many 
other quotations of a similar character—is with us in our claim that 
so long as we do our duty in our schools, and act as honourable men 
and women, so long should we be secure in our office. The public, 
I am sure, does not yet fully understand that teachers are liable to be 
dismissed from their public posts for reasons other than professional. 

Yet our records show that one efficient teacher was dismissed 
because he refused to acknowledge himself ‘the servant’ of the 
rector of the parish ; another was dismissed because he refused, at the 
suggestion of a manager, to make a false entry in an official return 
to the Education Department ; another was dismissed by the School 
Board because he brought a successful action against a member of that 

joard for baseless defamation of character ; another was sent adrift 
because he dared to complain to the Medical Officer of Health, 
after all other action had failed, of the foulness of the drinking 
water supplied to the scholars ; one had to seek another sphere of 
usefulness because he dared to have religious and political views 
opposed to those of the majority of the Board ; one Board recently 
dismissed the schoolmaster and schoolmistress (man and wife) 
because the school mistress had a difference with the school cleaner, 
the said cleaner being a relative of three members of the Board. 
One of our members was dismissed, not because he had failed as a 
teacher, but decause a better church organist was required, and this 
is Only one case out of many similar. 

One other, Mr. Thompson, of Aycliffe, received notice of dis- 
missal, because he and his lads did not attend the church choir 
practice which occurred in the middle of his summer vacation. 

The clergyman concerned is the son of the late vicar of the 
parish, whose appreciation of the teacher can be seen from the 
following extract from a letter which he wrote. ‘Dear Mr. 
Thompson, I enclose you cheque———, the £10 being additional 
payment to you this year on account of the liberal grant which has 
been obtained for the school from the Government this year, and 
for which all due credit should be given to you as the master of the 
school. I hope your school will continue to flourish and be a great 
and lasting good to the people of Aycliffe. I suppose your holidays 
commence this week, I wish you much pleasure and recreation. — 
Believe me, your sincere well-wisher, JoHN D. EADE.’ 

Unfortunately for the peace of Aycliffe, this good man resigned the 
living, and his son was inducted. Still, for six or seven years there 
was no friction. It is a curious coincidence, perhaps, but it is a fact, 
that very shortly after the vicar’s marriage friction with the teacher 
began. I do not intend to dwell on the particulars of this case ; I 
refer you and the public to ‘ A ‘Tale of Village Tyranny in 1894,’ by 
T. A. Organ, B.A., of the Inner Temple, Barrister-at-Law. Suffice 
it to say that in spite of the protests of the villagers, Mr. Thompson 
was dismissed, not because he had failed in the school—Mr. Eade 
has never alleged that—but for reasons of a trivial and trumpery 
nature, 

But, ladies and gentlemen, at the request of the villagers, Mr. 
Thompson is still in Aycliffe, and is conducting another school, 
which is being attended by the majority of the children living there. 
The N.U.T. is at his back, and, depend upon it, he will not suffer 
in pocket by the un-Christian action of one who ought to have been 
the first to extend to the teacher the fullest consideration. 

I am myself a Churchman—I trust a loyal and devoted Church- 
man—I believe in the existence of Voluntary Schools well equipped 
and well managed ; but if there is one thing more than another that 
will alienate the people from the Church, and lead to the extinction 
of every Voluntary School in the country, it is action like that of the 
Rev. C, J. A. Eade, corresponding manager of Aycliffe school. 
Let me give you acutting from the Church Zimes, which states the 
position in such cases clearly and well : 

‘There is one point of clerical conduct which demands serious 
attention. We refer to the autocratic and unjust treatment to which 
the masters of parish schools too frequently have to submit. A new 
incumbent on entering his parish will sometimes make immediate 
changes in the school staff, or in other cases a master is dismissed 





for very inadequate reasons, often through the meddling of some 


irresponsible person. These things ought not to be. ‘The damage 


that an indiscreet, hot-tempered rector can do to the cause of edu- 
cation and the church is incalculable, and there ought to be some 
court of appeal before which a master threatened with dismissal can | 


plead his cause. We have heard of late far too many cases of un- 
just removals of masters, whose length of service and efficient per- 
formance of their duties ought to count for something. We cannot 
expect all the clergy to be just and level-headed men, but we havea 
right to demand that their powers of mischief shall be as limited as 
possible, where they show themselves unable to deal fairly and 
squarely with those who have to serve under them.’ 

Of course, it will be readily understood that these harsh cases are 
rather the exception than the rule. In very many towns and vil- 
lages the clergyman and the schoolmaster are working together as 
friends, both filled with one desire to do all the good possible. 
Thousands of teachers will tell the public that the best friends they 
have, and the best friends of education, in the parishes where they 
reside, are the clergymen of those parishes. Do not let us be mis- 
understood. We are fighting abuses, and abuses only. 

And, ladies and gentlemen, such misdeeds do not lie wholly at the 
door of Voluntary School management. Many of our School Boards 
have much to learn. Did not the Brighton School Board dismiss 
an old and tried servant because he could not manage to squeeze an 
extra one or two per cent. of passes out of the boys under his care ? 

Did not the Southampton School Board dismiss Miss Goodwin 
from the Northam Infant School, where she had laboured long 
and well, just because she, too, did not bow down to the Inspector, 
and also squeeze out of the little babies committed to her care every 
penny of Government Grant that might be squeezed out of them? 
The infants loved her, the parents valued her services, but Miss 
Goodwin was dismissed. 

What was Brighton’s answer? At the first election after 
Mr. Baseden’s dismissal he was returned at the head of the poll, 
and he is now the Chairman of the Board. 

What was Southampton’s answer? The election is just over, and 
Miss Goodwin is elected a member of the Board together with a 
majority in her favour. 

Such is the answer of the public, ladies and gentlemen, when- 
ever injustice or tyranny is practised. Your Union has laboured 
hard to bring this question home to the public, and we may depend 
upon this, that managers and members of School Boards will in 
future think twice, and perhaps thrice, before they dismiss teachers 
for other than professional reasons. 

Yet legislation is required. Surely the Government, with the 
House of Commons at its back, as I believe it is on this question, 
can frame a Bill which will prevent glaring dismissal cases of the 
kinds I have mentioned to-day. 

Mr. Acland, in his speech on the Educational Estimates, said : 
‘ Everybody who knows anything at all about the matter, knows 
that there have been unreasonable and unjust dismissals. And 
these cases occur quite as much at the hands of small School 
Boards as at the hands of managers of Voluntary Schools. I think 
that all good teachers should feel really safe from arbitrary 
dismissal.’ 

We think so, too, and we ask Mr. Acland to let early per- 
formance follow his many expressions—genuine we know them to 
be—of sympathy in this matter. 

There are difficulties in the way, we know—difficulties connected 
with trust deeds and the one-man management system, but they are 
not insuperable. Abuses must be remedied, and if trust deeds 
stand in the way of reform, and prevent the removal of these abuses, 
then Parliament must do its duty. There must be, sooner or later, 
a court of appeal—the sooner the better. 

And now, ladies and gentlemen, I will detain your attention only 
a little longer. Let me say in conclusion I want to see a Superan- 
nuation Scheme, not only in the interests of teachers, but of the 
children of this great nation. 

I want to see head and class teachers paid not only ‘a living 
wage,’ but a salary in keeping with their professional training, and 
with the important duties which devolve upon them. ? 

I want to see every teacher in possession of reasonable security 
of tenure, so that no unnecessary anxious care may interfere with 
the teacher’s calm discharge of difficult functions. 

I want to see the abolition of the variable grant, and the sub- 
stitution of a system under which every school shall have an income 
sufficient for the carrying out of all the Code requirements. ‘Thea, 
and not till then, will our children receive the best education pos- 
sible ; then, and not till then, can we prepare them to compete 
successfully with the foreigner, educationally and commercially. 

Ladies and gentlemen, we shall, I trust, leave this Conference 
and return to our work with happy memories of this week, cheered 
and refreshed, with hearts made lighter and strength renewed. 

To us is given a glorious work, Let us show the nation we are 
equal to the task. And as we battle against ignorance and crime 
we shall have the reward of a good conscience, and we shall re 
ceive, I believe, in caring for the little ones of His flock, the 


| blessing of Him who loves little children. 
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QUERY COLUMN. 


F Cameron.—Supposing there are more persons in the world 
than any one of them has hairs upon his head, it must then follow 
that at least two of these have the same number of hairs on their 
heads. Prove this. 

This is exactly the same as proving that a decirhal must recur, if 
it does not terminate, as after there are as many remainders (less 
one) than the divisor, one remainder must come over again. 

Suppose we take as many persons as there are hairs upon a per- 
son’s head, and each one has a different number; then if there are 
any more persons they must have the same number as one of the 
first lot, so that at least two persons would have the same number 
of hairs, 





J. McCraig.—(a) BC, CA, AB are three weightless rods formed 
into a triangular frame ; their lengths are respectively 10, 8, 6 ; the 
frame is hung up by the angular point A; a weight of 100 lbs. is 
hung from the middle point of BC. Find the stresses in BC. 

(6) Find also what difference it would make in the stresses if 
50 lbs. were hung at B and 50 lbs. at C instead of 100 lbs. at the 


middle of BC, 
AA 





l 
! 
-4| 
F | 
50 9 
Y 100 ! 
Solution.—In the diagram, BE = 5 ft. = EC, also AB and 
AC =6 and 8 it. respectively. The angle at A is a right 
angle, because BC? = AB? + AC”. 
Let the angle ABE be denoted by @; then cos @ = ,,. 
Join A to E; then AE? = AB? + BE? — 2 AB. BE cos @ 
= @+5°—2X6X5Xx% 
= 25. 
’ AE =5. 
Hence the triangle ABE is an isosceles triangie, and angle 
BAE is equal to angle ABE = @. 





At the point A the three forces keeping equilibrium are the pull 
of 100 lbs, and the stresses in the rods AB and AC, 
Stress in rod AB = W X cos @ 
= 100 X 9% 
= 60 lbs. 
Stress in rod AC = W &X sin 0 
= 100 X x5 
= 8o lbs. 

Hence with 100 Ibs. at the centre of the rod BC, there would be 
at B, in direction AB, a force of 60 Ibs. ;"and at C, in the direc- 
tion AC, a force of 80 lbs. 

(6) Draw BF parallel to AE, then if the angle ACE = og, the ex- 
terior angle AEB = 2a, and the angle F BE is equal to AEB, 
Hence stress in BC = 50 cos 2a + 60 cos 0 

= 50 (cos*a —sin?a) + 60 X cos 0 
= 50 (sts — 24's) X 60 X xo 
= 14 + 36 
= 50 lbs. 
And the stresses are CA = 80 lbs. 
AB = 60 lbs. 
CB = 50 lbs. 
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* Mechanics.’—1. A beam AB is placed with one end A inside a 
hemispherical bowl, and with a point C in it resting on the edge of 
the bowl ; find the inclination of the beam. 








E 


Solution. —From A draw AO passing through the centre of 
the sphere O, and produce to meet the circumference at D ; 
join Bto D. The angle DCA being the angle in a semicircle 
is a right angle. The reaction Ry of the edge of the bowl at 
C will be in the direction CD ; also AD is the direction of the 
reaction at A. 

From A draw a line DE perpendicular to OC to meet sur- 
face of sphere at E ; join AE; then the angle DEA isa right 
angle ; hence AE is parallel to OC, and DE is the line of 
action of the weight of the beam, H, the point of intersection 
of DE with AB, being the centre of gravity of AB. 

By resolving vertically and horizontally, and taking moments 
about A, the inclination of the beam may be found, or we may 
proceed as follows :—Draw HN perpendicular to AD, meeting 
AD inN. Let angle OAC =a; then OCA = a; and if / 


denote the length of AB, HN = : sin a, OCD = 90° —a; the 


exterior angle DOC = 2a, and ODH = go®— 2a. If Ry and 
R, denote the reactions at C and A respectively, also R the 
radius OA of the sphere, we have, resolving horizontally— 


R, cos 2a— Ry sin a= O, or Rg sin a = R, cos 2a, (1) 
Moment of R, about point H = R, X / sina, 
2 
” Ry ” ” a Ry X CH. 
CH = AC—AH =2Rcosa— . 


“RX J sina = Ry (2 R cosa — ): (2) 
Multiplying, ¢.g. (1) by (2), we obtain— 
Z sin’a = ( 2Rcosa— ‘) COs 2a, 


an equation from which we get- 


l 2 I 
: - + 4. : 
c 0 Sa 16R — AJ (ager + >) 


.”. when / and R are known the angle a can be determined. 


(2) A thread 12 ft. long is fastened at point A and B in the same 
horizontal line 8 ft. apart. At C and D, points 4 and § ft. respec- 
tively from A and B, weights are attached ; what must be the ratio 
of the weights that C and D may be horizontal ? 


«<-> 
A NOR 


‘ 
<--->» 


M B 
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Solution.—In the diagram shown, AC = 4 ft., CD = 3 ft, 
and DB = § ft., the distance AB = 8 ft. Draw CN and DM 
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each perpendicular to AB, meeting AB in N and M respectively. 
The three forces keeping the point C in equilibrium are the 
weight W and the tensions in the strings CA and CD; simi- 
larly at 1), the weight W and the tensions in DB and DC. 
Draw dé, de, de, parallel to DB, AC, and AB respectively; 
then W: W, :: Je: ec. 
Or let AN = x, BM = x, and CN or DM = y, also de = z. 
Then x«?+y7?=16, (1) 
also x,;?-+97?= 25, (2) 
but «2, =5—*=¥. 
*,25— 10x + 227 +77 = 25. (3) 
Subtracting eq. (3) from eq. (1), 10x = 16; x = §; and 
4Vv21 
5 


substituting their value in eq. (1) we obtain y = 


Hence W:Z 33 y2%3 


similarly W, =~ 3 
- 
. Ww x S 
** W, x 
hence the weights are as 8: 17. 


REVIEWS. 


Novello’s School Music: (1) The Daisy Chain. 
By Hamilton Clark.—(2) Santa Claus and His 
Comrades. By E. C. Gilbert—(3) Ye Olde 
Englyshe Pastymes. By F. W. Galpin. Lon- 
don: Novello, Ewer & Co. 





The Daisy Chain is a cantata provided with good music, 
marred by an indifferent libretto disclosing a poor plot. Mr. 
Clark would be wise in trusting to a collaborateur for his 
‘book,’ contenting himself with the exercise of his undoubted 
ability in the musical composition, . 

Santa Claus is an admirable composition for a Christmas 
break-up entertainment. It tells the tale of the capture of 
the sprite who is responsible for the distribution of Christmas 
presents, and of his henchman Inky, both of whom take their 
capture very good naturedly, and upon retiring promise 
the usual visit when Christmas shall again come round. 
The music of Mr. Gilbert is tuneful throughout, and is well 
within the scope of the youthful artistes for whom it is 
intended. 

With Ye Olde Englyshe Pastymes we are truly delighted. 
Quaint old-time melodies, to which a suitable accompaniment 
has been supplied by Mr. Clark, are the apt musical setting 
for the sports and pastimes characteristic of our forefathers, 
who were so fond of their ‘ Merrie Englande,’ and which many 
of us will not willingly see die. To the Vicar of Hatfield all 
such are greatly indebted for the pains he has taken to ferret 
out the most appropriate melodies, and we are sure that 
wherever his resuscitated ‘pastymes’ may be given a trial, 
success, equally pronounced as was his reward when at 
Hatfield Broad Oak, Essex, he gave his performance, will be 
the result. Our advice to those on the look-out for something 
new is to at once get Ye Olde Englyshe Pastymes. 


Education and Life in the United States of 
America. By Selina Hadland. London: Elliot 
Stock. 

Miss Hadland made the pilgrimage to the Chicago Exhibi- 
tion, and, more fortunate than most of her sister teachers 
who made the trip, sauntered through many of the towns of 
the United States of America and of Canada, everywhere with 
the intention of finding out as much as possible concerning 
the social life, and especially the school phase thereof, of the 
Americans, for whom, by the way, she has a palpable and 
laudable appreciation. ‘The little book before us tells what 
she saw, and tells it pleasantly withal. When, however, it 








is stated that the book does not run to 70 pages, of which not 
more than 20 are devoted to education, the reader will not be 
foolish enough to expect anything but a few remarks on the 
great subject of American education. This being understood, 
we must, in justice to the author, admit that much has been 
made of the space, to the end that a very readable little book, 
which we can cordially recommend to the notice of our curious 
readers, has been produced. 


The Waverley Readers: Third Book. London: 
McDougall’s Educational Co., Limited. 


There seems to be no special significance in the name 
‘ Waverley ’ applied to the new series of reading-books, pub- 
lished by McDougall’s Educational Company. This book, 
however, seems well adapted to its purpose as a reader for 
Standard III. It contains a sufficient amount of suitable 
matter in the form of interesting stories, descriptions of 
animals, and simple poetry. At the end of the volume revisal 
lessons in spelling are given, and also a series of exercises in 
word-building and in composition. The illustrations are 
described as artistic, and some certainly deserve the descrip- 
tion. Some of the coloured ones are, however, rather glaring 
and crude. Most of those in black and white are satisfactory. 
The paper is excellent in substance and surface, the type is 
remarkably clear, and the binding seems strong, and presents 
a neat appearance. 


Chambers’ Fluent Readers: Book II. London: 
W. & R. Chambers. 


The desirable quality of fluency in reading is to be secured 
only by abundant practice, but a valuable aid will be found 
in the simple interest of the reading matter. In the baok 
before us, this desideratum has had due attention. The 
lessons are of a very interesting kind, and kept well within the 
comprehension of young learners. Favourite stories for chil- 
dren are interspersed with new anecdotes and easy poems, 
conveying good moral teaching. The type is excellent, being 
broad and well spaced. The illustrations are in many cases 
coloured, and some are really of superior quality. We were 
particularly struck by a ‘processed’ copy of Walter Crane’s 
picture, ‘The Brave Deed of Alice Ayres.’ 

If the whole series is kept up to this standard of production, 
it will be pretty sure to become popular. 


The Aldersgate Series of Civil Service Copy 
Books. No. 3a. Introductory Small Hand. 
London: Relfe Brothers. 


The writing of the headlines in this copy book is of a satis- 
factory kind. The letters are well rounded, rather wide, and 
with a slight slope. Double lines regulate the width of the 
pupil’s writing, and dividing marks regulate his spacing of 
the words. The subjects of the headlines are simple defini- 
tions of various articles of commerce. Judging the series 
from this specimen, we can give it sincere commendation. 


The Avon Geographical Reader. Book III. 


London: Sir Isaac Pitman & Sons. 


In the course of sixty chapters, arranged in six sections, 
the compiler of this new geographical reader gives an ad- 
mirable sketch of the physical and political geography of 
England and Wales. The physical features are treated 
under the two divisions—the coasts of England and the struc- 
ture of the land. Succeeding chapters describe trips by 
rail and industrial England. Seven chapters deal with the 
ten great cities and with the trade of the country, and the 
last five give an account of such matters as the people, the 
Government, the army and navy. Lessons of patriotism and 
civic duty are mingled with the more technical parts of the 
subject, and in many cases such lessons are illustrated and 
impressed by poetic quotations. The matter is, for the most 
part, brought up to date ; but in the short account of the 
Manchester Ship Canal we notice the river Zifey is men- 
tioned where the /rwe// is intended. A summary of the 


facts contained in the book is placed at the end of the volume 
as an aid to revisal. The illustrations and maps are well- 
chosen, and of an excellent character; as also are the 
material qualities of the book. 
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HONOURS PHYSIOGRAPHY NOTES. 


BY A. M. DAVIES, B.SC. (LOND.), F.G.S., 
Late Demonstrator in Geology at the Royal College of Science. 


THE MOTION OF GLACIER ICE. 


Tus question has quite recently been investigated again by 
Messrs. Deeley and Fletcher (Geological Magazine, April 1895), 
who have examined sections of glacier-ice by means of the polaris- 
cope, thus determining the orientation of the crystalline grains of 
ice which compose the mass. They find that these are arranged in 
an altogether indefinite manner, as regards their crystallographic 
axes, in the mass, and their outlines are quite irregular. This shows 
that the viscosity of the glacier as a whole is not dependent on the 
viscosity of the individual crystals, since they are viscous only in a 
plane at right angles to the optic (which is the vertical crystallo- 
graphic) axis. Although this individual viscosity of the ice-crystals 
will come into play, it is necessary for glacier-motion that the grains 
should change their shapes under the slightest stresses, and also 
slide over one another without actual fractures resulting. A com- 
parison of #évé and glacier-ice also shows that the grains must grow 
in size. 

The authors point out that according to well-known physical 
laws, the molecules at the surface of any mass of ice are constantly 
being set free and re-uniting with the mass. When the surfaces are 
under conditions of strain, this continual change will cease to be 
indefinite in character—the adjoining surfaces which are under 
tension will grow, those under compression will diminish. Each 
interfacial molecule which obtains its freedom is regarded as having 
melted and as ceasing to be a support to the mass : when it becomes 
attached again it does so under new conditions and takes no portion 
of any stress until further movement occurs. Between surfaces 
neither under tension nor compression there will be a shearing 
movement, which on the above view will take place without any 
fracture. 

The use of the polariscope also explains the veined or ribboned 
structure which is developed in the ice of the glacier as it passes 
down from the #évé condition. This may be, but often is not, 
parallel to the stratification of the #évé, and is of quite independent 
ongin. It is shown that this external appearance is due partly to 
variations in the shape and size of the crystal-grains, and partly to 
their arrangement. The grains are arranged roughly in layers, some 
an inch or more thick, in which the grains are large and irregular, 
others composed of smaller crystals bounded by fairly horizontal 
shear-planes which are sometimes very sharp. The authors find 
that in all cases they have observed, the direction of the veining is 
such as would be produced by the shear the glacier undergoes in 
changing the relative position of its parts during descent. 

The application of the polariscope to the study of sections of 
glacier and other ice will probably lead to many important dis- 
coveries, as it has done in the case of rocks; and, indeed, the in- 
ternal conditions of the ice forced gradually down a winding valley 
must be very like those of solid rocks that, under great earth- 
Stresses, have been slowly folded, either without more than local 
tupture, or with repeated shearing. 


THE ORIGIN OF THE CRYSTALLINE SCHISTS. 

In addition to the views which are rather briefly summarized in 
‘Honours Physiography’ (pp. 134-136) the student should notice 
the modified * metamorphic’ theory which is chiefly due to Prof. 
Lapworth, and which is becoming more and more generally accepted. 
According to this, areas of regional metamorphism may consist of 
rocks of almost any age, though the archdtan and older post-archzean 
‘ormations are the most frequently represented; the rocks may 
‘nginally have been either igneous or sedimentary, but the changes 
which they have undergone have been so great as to obliterate not 
only the evidence of their age, but even the lines of demarcation 
between them, so that a comparatively definite and homogeneous 
Series of schists with a regular foliation may be the outcome of the 
metamorphism of a complex set of rocks of various ages and 
characters, which can in fact no longer be spoken of as altered 
‘§neous or altered sedimentary rocks of any particular age, but 











must be regarded as having the age of the processes of crushing 
and re-crystallization which gave them their present character. Thus 
Prof. Lapworth and others have shown that some of the Highland 
schists mark the position of the great thrust-planes where rocks 
have yielded to a shearing stress and slid over one another for long 
distances. These schists are derived from the powdered materials 
that have been ground off the moving surfaces, and are therefore 
of mixed origin and have as much claim to be regarded as of the 
age of the movements that produced them as an igneous rock has 
to be dated from the period of its consolidation. On Prof. Lap- 
worth’s view the foliation of the crystalline schists is due mainly to 
the shearing forces which have caused the gliding of one mass of 
rock over another—the masses being of all sizes from microscopic 
fragments to masses of enormous proportions—the rock-powder 
formed by the grinding of one on another being dragged out 
into planes which inosculate with one another. Rocks in which 
this powder has not re-crystallised he terms my/onites, while those 
in which it has may be granulites or schists. 

Prof. Bonney, however, considers that too much has been attri- 
buted to shearing forces, and that crystalline schists may be pro- 
duced by the simple compression of rocks without any shearing 
stress. He also believes that by patient microscopical study it will 
be possible to prove the origin of many schists either from sedi- 
mentary or igneous rocks, the microscopical structure being different 
in the two cases. 

We may add here that it has been proved in late years that some 
coarse gneisses are merely igneous rocks (granites) which have had 
their constituent minerals arranged in parallel lines by movement 
prior to final consolidation : such rocks can scarcely come under 
the head of metamorphic, It has also been shown in certain de- 
finite cases (where earth-crushing has had local variation in intensity) 
that sedimentary, and in others that igneous, rocks have been con- 
verted into a true schist. On the other hand, it must be borne in 
mind that alleged cases of schists containing fossils are self-contra- 
dictory except in a sense of the term ‘schist’ so loose as to be 
worthless: for if a sedimentary rock is so comparatively little 
altered that its fossils can be recognised it cannot be a crystalline 
schist, and any argument based upon it that crystalline schists are 
metamorphosed sediments is fallacious. The only way that this can 
be proved is by tracing a rock from a place where it is unaltered to 
one where it is in the condition of a schist ; and in areas of ‘ regional 
metamorphism’ this is, of course, generally impossible, though, as 
already stated, it has been done in specified cases. 

Finally, it should be remembered that the different theories of the 
origin of the crystalline schists do not necessarily contradict one 
another, except in so far as any one claims to be of universal ap- 
plication. Setting aside merely speculative views as to the ‘ original 
crust of the earth,’ etc., we may recognise the following methods of 
origin as all froved in the case of some schists or gneisses :— 

1. Motion of a plutonic rock prior to complete consolidation, 
(Some gneisses. ) 

2. Crystallization of a sedimentary rock that has had slaty 
cleavage already developed in it, by the conditions of temperature, 
etc., produced by the intrusion into its neighbourhood of a mass of 
igneous rock. (Contact-metamorphism and ‘cleavage-foliation.’) 

3. Crushing, with or without shearing, of a sedimentary rock. 

4. Crushing, with or without shearing, of an igneous rock. 

5. Rolling out, crushing, shearing, etc., of a complex series of 
igneous, sedimentary, and perhaps other (doubtful archzean) rocks, 
so that the resulting schists cannot be individually specified as de- 
rived from the several pre-existing rocks, but the whole mass must 
be regarded as of common origin and as having no other age than 
that of the earth-movements to which their origin is due, 

For consideration of the conditions under which the re-crystal- 
lization of solid rocks is possible, see note on Dynamo-metamor- 
phism in February number. 

ORGANIC AcIDs AS SOLVENTS OF Rocks, 

Dr. A. Irving has recently insisted on the inaccuracy of: attri- 
buting to carbon dioxide in solution in water so much of the dis- 
integrating influence of underground water. He shows that in the 
decomposition of organic matter, certain acids, known as humic, 
crenic, apocrenic, etc., are formed as intermediate compounds in 
the general process ; and that to these much of the dissolving power 


| of percolating water must be attributed, It is they, probably, which 
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take the greatest part in the solution of limestones, and certainly in | 
the leaching-out of iron. Thus the rocks underlying peat are usually | 
‘bleached’ by abstraction of iron, The iron is thus removed in the 
form of iron crenate. It may undergo oxidation, with precipitation 
of limonite : this is the origin of many deposits of limonite, and 
the iron-staining of sands and gravels and the formation of iron- 
‘pans’ at their base. Further, the crenate of iron will interact with 
carbonate of lime, converting it to insoluble iron carbonate, while 
crenate of lime is carried off in solution. This accounts for the fre- 
quent pseudomorphism of oolitic and other limestones into iron- 
stone, as in many of the most valuable British iron-ores (North- 
amptonshire, Cleveland, and Westbury in Wiltshire). Lastly, the 
acids or their salts act as reducing agents, forming, for example, 
pyrites from sulphates. (Compare formation of pyrites in blue mud, 
February number. ) 


NOTES ON THEORETICAL MECHANICS. 
ADVANCED AND HONOURS STAGES. 


M.1.M.E. 





BY F. CASTLE, 





THE preceding methods are applicable to any case of forces whose | 
directions pass through some given point. We next consider the | 
case where the lines of action of the given forces, however far pro- 
duced, do not meet, the simplest being that in which a body is acted 
on by parallel forces. 








Thus, let P and Q be two parallel forces acting on a rigid body in 
similar directions, AC and BD. 

Draw any line AB across their lines of action, and at A and B 
introduce forces F and —F; these equal forces will not alter the 
equilibrium of the body. On any convenient scale make AC equal to 
P, and AM equal to I’, then, completing the parallelogram AMTC, 
the diagonal AT (to the same scale) represents the resultant of P and 
f. In a similar manner BS represents the resultant of QO and 

-F, The angles TAB and SBA are together greater than two 
right angles, hence SB and TA if produced will meet at some point. 
Let O be the point of intersection ; then the resultants AT and BS 
may be supposed to act at O, and the components F, P,—F, and Q, 
may be transferred to parallel lines through O ; thus at O four 
forces are acting, two of which, F and F, balance each other, and 
the other two, P and (, will be together equivalent to a force R, 
where R = P+Q and acts along OE ; this is shown by the parallelo- 
eram OGEH, where OG and OH are equal to AT and BS respec- 
tively; the resultant is OE in direction parallel to P and Q, and in 
magnitude equal to P + Q. 

It will be noted that the triangle OAD is a triangle whose sides 
OA, OD, and DA are parallel to the resultant AT, and to the 
wrees P and F respectively acting at the point O. Hence, if to 
yme convenient scale OD be taken to represent P, then to the same 
ale F is represented by DA, and we get 


{ 


P OD 
F=pa 

In a similar manner from the triangle ODB we have 
Q OD 


KF ~- DB’ (2) 
and dividing eq. (1) by eq. (2) 

P DB : 

Q = DA’ (3 
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Sorces. 





or, PX DA=QXx DB. (4) 








So for like parallel forces. Zhe resultant of two forces is equal 
to their sum, and divides their distance in the inverse ratio of the 
This very important proposition finds application in the 
theory of the lever, ana is usually referred to as the ‘principle of 
the lever.’ The products P X DA and Q X DBiare the moments of 
the forces P and Q respectively about a point on the resultant : 
hence, if eq. (4) be written PX DA—QX DB =0, we find that 
the sum of the moments about any point on the resultant is zero, 
If the resultant R be reversed in direction but unaltered in magni- 
tude, we get the equilibriant or force that will with P and Q keep 
the body in equilibrium. ; 


R’ 





- R 


If the given forces are unlike parallel forces, as RK! and P, itis 
easily seen from the preceding that the resultant R must be in magni- 
tude equal to R'—P. Its point of application D in AB produced 
must be such that R X BD = P X AB. The construction fails when 
the forces are equal and unlike, since R'—P=0; .*. no single 
force can be found to balance the given forces, the resultant being 
zero, but they form a couple which tends to turn the body, the 
moment of the couple being the product of either of the equal forces 
multiplied by the perpendicular distance between their lines of 
action. 

£x.—Given P = 10, Q = 12, the distance AB = 3 ft. Specify 
the force R that will balance them (a) when they are like, (4) whea 
they are unlike, parallel forces, 





R=22 


(2) Let A and B be the points of application of P and Q, 
join AB, and let D be the point in AB at which the resultant 


R = 22 acts ; let BD = x, then AD = 3 — x. 
“. 10(3—2) = 12XKx. 
x= 45 ft. and 3— x =} ft. 
. AD = 14; ft. and BD = 1,4 ft, and R reversed is the 


force required. 


Q=72 


B of 





~ 


R=2 
P=10 


(4) Let BD = x, R = 12— 10= 2, 
* 10X%3=3Xz, 
x= 15 ft. 
Hence, the point D at which the resultant acts is at a poin be 
AB produced and at a distance of 15 ft. from B, and K revers 
is the equilibriant required. 
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It is important te note that if P and Q be two given parallel 
forces acting at the points A and B, R the resultant of P and Q 


oe a Te 
O 





» Q 
R 


acting at point D, and O a point in the same plane as AB, ¢he 
algebraical sum of the moments of the two forces round the point O 
is equal to the moment of their resultant round the same point. 

Thus, moments of P and Q round O are P X OA and Q X OB 
respectively, the sum is equal to 

PxXOA+QXOB 
= P (OD—AD) + Q (OD + BD) 
= (P+ Q) OD+Q X BD— PX AD, 
butQ X BD—P XAD=0, 
hence PK OA + Q KX OB=R X OD, where R = P + Q. 

In particular the algebraical sum of the moments of P and Q about 
any point on the resultant is zero, and is a generalisation of the 
‘principle of the lever.’ If there are more than two forces to be 
considered, we proceed inasimilar manner. Thus, let P), Ps, P3, P, 


AEB a Te 














ee ee 2X5- ---}- ---3 
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.... Pa be any number of parallel forces in a plane. To find their 
resultant in position and magnitude, draw any line OF across their 
lines of action, cutting them in points A, B,C, D... , the distances 
of A,B,C,D... . fromObeing x, xa, x3,4%,. .. . a0. Also, let 
R denote the resultant and x its distance from O. 

The resultant of P, and Py is a force (P; + P,) acting at a point 
E in AB, and such that P; XK AE = P; X BE; also the moment 
of the resultant is equal to the sum of the moments of the com- 
ponents, or ealling R! the resultant of P, and P., then R! KX OE 
= P; y 4 OA + P, x OB = Pix; oo Poxo. 

This resultant can now be combined with P; to form a resultant 
(P; + Ps + Ps) = R” at such a distance from O, that the moment 
of R” about O is equal to Px, + Ppx2 + Px; about O ; and the 
process can be continued until all the given forces have been 
included. .°, R= P, + Po + P3+Py+...... P,, or any number 
of parallel forces are equivalent to a single force R equal to their 
sum, and the position of R on the line OF is such that RX«x 


= Pix; + Pore + P3xz3 + Por ..e-s- P,x,, or denoting sum of 
Pi + Py + Ps + Py... Px by SP, and sum of Px, + Pyx2 + Pyxs 
+Pyxy+...... Px by SPx, - 
- Px 
then x = SP’ (5) 


It will be seen that eq. (5) is independent of the directions of 
the given forces, and the same point would be found if the directions 
of the forces were turned through any angle provided they remain 
parallel to each other. Hence the point determined by eq. (5) is called 
The centre of parallel forces, and we are enabled to find a definite 
point through which the resultant of a number of parallel forces 
must pass if we know the magnitudes of the forces, although we may 
have no information regarding their common directions. 

The weight of a body is the resultant of an indefinite number of 
parallel forces, the forces being the weights of the particles of which 
the body is composed. Therefore for a rigid body, the centre of 
these parallel forces will be a definite point in the body however 
tt be turned about in space. The centre of these parallel forces 
$ called the centre of gravity of the body. Thus, if the body be 
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divided into an indefinite or a large number of parts of masses, 
M8 sy he, Mig, hy ..e.00 m,, the force of gravity on a particle of 
mass m is w = mg, and is called the weight of the particle. 


Hence, if W be the weight of the body, 


W = w, + We + Ws + Wy + «2... Wy 
= (my + mg + ms + Mgt ...... Mn )&. 
If the forces 7, + ww + ...... wW, are at distances x), 19....++ Xn 


from some convenient point in the body, also x the distance of 
the centre of gravity from the same point, 


— Imgx 
==. (6 
then # = Sie (6) 


Eq. (6) will give the centre of gravity for any system of 
— and is also true for continuous masses, but the summations 

come integrations. 

Questions—Advanced Stage.—(1) Show that two couples whose 
moments are equal and of opposite signs are in equilibrium when 
they act in the same plane on a rigid body, 

ABCD is a quadrilateral figure, P and Q are the middle points of 
the opposite sides AB and CD ; O is the middle point of PQ ; show 
that the four forces, represented by OA, OB, OC, OD respectively, 
are in equilibrium. (1886.) 


(2) When a force and a couple act in the same plane on a rigid 
body, find their resultant. 

Draw a square ABCD and its diagonal AC; two forces of 
10 units act from A to B and from C to D respectively, forming a 
couple, a third force of 15 units acts from C to A ; find their resul- 
tant, and show in a diagram exactly how it acts. (1887.) 


A 


0 





105, 















---9----> 


pe 


Solution. —Let a denote the side of the —— Moment of 
couple about C =—10a, Resultant of the three given is 
15 units along FE, where FE is a line parallel to CA; also 
—15 X x =—I0a, where x = distance FC. .*, x = Qa. 


(3) A rod is supported horizontally on two points A and B, 
12 feet apart ; between A and B points C and D are taken, such 
that AC = BD = 3 ft. ; a weight of 120 lbs. is hung at C, and a 
weight of 240 lbs. at D ; the weight of the rod is neglected ; take a 
point O midway between A and B, and find with respect to © the 
algebraical sum of the moments of the forces acting on the rod on 
one side of O. (1887.) 

Solution.—Let R denote the reaction on the point B. 
Then R X 12 = 120 XK 3 + 240 X 9. 
.. R = 210 lbs, 
Moment of forces on one side of O is 210 K 6 — 240 XK 3 
= 540 ft. lbs. (This is usually called the bending movement 


at O.) 
a {Rr 
’ ' - 
A<-3 a 38 





120 240 


(4) A rod without weight rests horizontally on two points, A and 
B, 10 ft. apart ; between A and B take points C, O, D, such that 
AC =2 ft, AO=4 ft., AD = 7 ft.; a weight of 100 lbs. is hung 
at C, and one of go lbs. at D; find the algebraical sum of the 
moments with respect to O of the forces on one side of O. (1888.) 

Ans, 228 ft. lbs. 
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(5) Show that the movements of two intersecting forces, with 
respect to a point in the line along which their resultant acts, are 
equal and of opposite signs. (1889. ) 

(6) Define a couple, and the sign and magnitude of its moment. 
State any one property of a couple. If four forces act in one plane 
on a rigid body, and two of them form a couple, state how to find 
‘ the resultant of the four forces. 

Draw a square ABCD and a diagonal AC ; let forces of 10, 15, 
20, and 15 units act respectively from A to B, B to C, C to A, and 
D to A; find by construction or otherwise the resultant of the 
forces, and show in your diagram exactly how the resultant acts. 


(1892.) 
: (7) ABCD is a square ; five equal forces (P) act from A to B, 
B to C, C to D, D to A, and along the diagonal from C to A, re- 


spectively, find their resultant. Also find their resultant if the 
fifth force is supposed to act from Ato C. (1893.) 
Answers. IP in direction CA, and P in direction A to C. 





ORGANIC CHEMISTRY NOTES. 


By J. T. Hewitt, M.a., D.sc., PH.D., 
Professor of Chemistry, People’s Palace Technical Schools. 





Tue closed carbon chains we have hitherto considered have all 
been hydrocarbons or derivatives of hydrocarbons, and the members 


; of the closed chains have been carbon atoms. Many other closed 
: chain compounds are known, in which besides carbon atoms, atoms 
. of other elements take part in the chain-building, nitrogen more 


frequently taking the place of carbon than any other element. 
Some of these closed chain compounds are very closely related in 
structure to the aromatic compounds, though on account of the 
nitrogen atom, or atoms present, they show generally basic pro- 
perties, whereas the aromatic hydrocarbons themselves are com- 
pletely indifferent in their chemical character. The most important 
of these compounds are pyridine, quinoline, and acridine ; their 
relationship to benzene, naphthalene, and anthracene will be 
readily understood from the following formulz : 


CH CH CH CH CH CH 
“N 4\4N\/™\ 
HC CH = Cc Cm mC UCU CC GiCCCC 
. 4 1 | J oe £Re 
HC CH HC C CH He CIC CH 

NAZNAINZ 
N CH N CH N CH 
Pyridine. Quinoline. Acridine. 


Besides the compounds represented here, very many other closed 
chain compounds are known, in which more than one CH group 
has been replaced by a nitrogen atom. 

Basic compounds were first identified in Dippel’s bone oil by 
Unverdorben in 1827, but the various compounds he thought he had 
isolated turned out to be really mixtures. Anderson, however, by 
; a long series of fractional distillations, succeeded in isolating a 

: number of bases, to which the following names and formule were 
¥ assigned, viz., Pyridine, C,H,N ; Picoline, C,H;N ; Lutidine, 
: C,HyN, and Collidine, CsH,,N. It is worthy of note that the last 
' three bases are isomeric respectively with aniline, toluidine, and 
xylindine ; but whereas the latter are primary bases, the homologues 
: of pyridine are tertiary in character, as each only unites with one 
: molecule of methyl iodide. In 1855 Greville Williams found that 








imilar bases could be prepared by thedry distillation of the cinchona 
alkaloids, not only homologues of pyridine, but also quinoline being 
obtained 

rhe constitutional formula of pyridine, which represents it as 
derived from benzene by substitution of N for CH, was first pro- 
posed by Kérner in 1869 ; the proof of this follows from the con- 
stitution of quinoline and the conversion of this compound into pyri- 
dine. A complete proof of the fact that quinoline is an ortho- 
diswbstituted derivative of benzene was given by Baeyer in 1879. 
When ortho-nitro-hydrocinnamic acid is reduced, it does not give 
the corresponding amido compound, but loses water ; this must be 
due to the formation of a closed chain. 
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The compound so formed yields a substance of the composition 

C,H;Cl,N when treated with phosphorus pentachloride ; this is to 

be regarded as a dichlor-quinoline, since on reduction with hydriodic 

acid it yields quinoline itself, CgH;N. 

The formula of quinoline being established, it only remains to 

deduce that of pyridine from it. Hoogewerf and Van Dorp found 

that by oxidation of the former substance quinolinic acid was pro- 

duced, 

CysHgN + 90 = C;H;N(COOH), + 2CO, + H,0, 

and that this is a pyridine-dicarboxylic acid is proved by its decom- 

position into pyridine and carbon dioxide on heating with lime :— 
C;H;N(COC )H)> —_ 2CO, a C;H;N. 

Notice in this series of reactions the analogy to naphthalene, 

which when oxidised gives phthalic acid, the latter being capable of 

conversion into benzene by removal of 2COg. 

Other reactions which well show the constitution of quinoline 

derivatives are the formation of quinoline from ortho-amido-cinna- 

mic aldehyde, and of carbostyril (a-oxy-quinoline) from the cor- 

responding acid. 


yeu = CH gen =: CH 
CoH. | = H,0 + CoH. | 

NH, CHO N =CH 

CH = CH CH = CH 


CsH, | = H,O + C,H, | 
\NH, COOH \n = C(OH) 
Another independent proof of the constitution of pyridine rests on 
its near relationship to piperidine ; and since the latter base may be 
produced by the splitting off of ammonia from penta-methylene 
diamine, it follows that it has a closed ring constitution. 


CH, — CH, — NH, CH, — CH, 
Hg “ cH “NH + NH, 
CH,—CH, — NH CH, — CH: 


The piperidine may be converted into pyridine by oxidation with 
sulphuric acid at 300°, or by acetate of silver in acetic acid at 180°. 

Any mono-derivatives of pyridine may exist in three modifications, 
which are not called ortho-, meta-, or para- with regard to the 
nitrogen atom, but a, B, andy. Quinoline, instead of yielding only 
a and derivatives (cf. naphthalene, which yields a- and 8-naphthol, 
C,oH;OH), may give no less than seven mono-derivatives isomeric 
with one another. The system adoptedin the nomenclature of these 
compounds is shown by the lettering on the following figures :— 


ana-, 
Y or Bz-4 y, or Py-3 
para-, - 
8B 8 or Bz-3 B, or Py = 
a a meta-, a, or Py-1 
N or Bs-2 ortho-, N 
or Bz-1 


It has been already mentioned that pyridine derivatives differ 
from benzene compounds in their basic character ; both pyridine 
and quinoline unite readily with acids to form salts, In other 
respects we find, however, a very great similarity, ¢.g., in the power 
of forming substitution derivatives, although not with the same 
readiness as the aromatic compounds. An excellent example of 
this is seen in the case of the behaviour of quinoline towards nitric 
acid ; the reaction can be best carried out according to the method 
of Dr. Dufton, which consists in converting the quinoline into its 
nitrate, and then dissolving in concentrated sulphuric acid, to which 
some of the fuming acid is added. A mixture of two mono-nitro- 
quinolines is so obtained ; these may be separated by the difference 
in the solubility of their nitrates in water, one of them is the ortho 
compound, the other the ana. We thus see that though two 
isomeric nitro-quinolines have been produced, the nitro group has 
in both cases entered into the benzene nucleus and not into the 
pyridine ring, which we can suppose present in quinoline. ; 

If reference be made to p. 517 of the last edition of Bernthsen’s 
‘ Organic Chemistry,’ the statement will be found that ‘ nitro-quino- 
lines are as yet unknown,’ and no reference is made to amido-pyn- 
dines. A knowledge of the latter compounds has, however, been 
obtained by the researches of Marckwald (er. 26, 2187 ; 27, 1317), 
and he has further shown that some of the pyridine derivatives may 
be nitrated. For the preparation of a-amido-pyridine, he started 
with the a’-chlor-nicotinic acid obtained by von Pechmann from 
cumalinic acid, its formula is C;H,;N(@COOH) (a@’Cl). 

It will be noticed that the chlorine atom and the carboxyl group 
are in the para position to one another, so that the chlorine, being in 
this way weakened, may be replaced by NH, if the acid is heated for 





NO, NH 
4 ile 
co 
+ 6H = 3H,0 + | 
; CH, 
\ \Z 
CH,.CH,. COOH CH, 


six or eight hours with ammonia solution to 170°. At the end of 
| this time the solution contains ammonium amidonicotinate, which 
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yields free amidonicotinic acid on evaporation as the ammonium 
salt decomposes by this treatment. Not only is amidonicotinic acid, 
C;H;N(COOH)(NH®), an acid, it is also a monacid base, giving 
crystalline chloride, sulphate, etc. By dry distillation of the free acid, 
carbon dioxide splits off, and a-amidonicotine distils over, boiling point 
204°. Recrystallised from ligroin, it melts at 56°. This substance 
is rather strangely only a monacid base, forming a sulphate 
(C;HsNe)eH2SO,, nitrate (C;H,N2)HNO;, and chlorplatinate 
(C;HgNe)gHgPtCl,. | Marckwald explains this behaviour by the 
paralysing influence of the neighbouring nitrogen atom on the 
amido-group, much as the loss of basic characters of the NH, group 
in orthonitraniline. The slight basicity of the amido-group is also 
shown by the behaviour of the base with phenyl mustard oil 
(CsH;CNS), with which it does not react until a high temperature, 
whilst most amido-compounds react when brought in contact with it 
in the cold, forming a thio-carbamide with considerable evolution 
of heat. The phenyl-pyridyl-thiocarbamide, which is, however, 
formed when amidopyridine is boiled with phenyl thio-carbimide in 
alcoholic solution, melts at 168°, and possesses basic characters. 

The most remarkable behaviour of amidopyridine is seen when 
attempts are made to diazotise the base. Nitrites are without any 
action on a cold hydrochloric acid solution if dilute, whilst if the 
hydrochloric acid is concentrated a stormy evolution of nitrogen 
takes place, the solution remains clear, and on neutralising the 
excess of acid, a-chlorpyridine is precipitated. 

C;H,N. NH, + HNO, + HCl = C;H,NCl + N, + 2H,0. 

Attempts were also made to diazotise the amidonicotinic acid by 
dropping dry powdered sodium nitrite into a solution of the acid in 
five to six times its weight of concentrated sulphuric acid. The 
sulphate of the diazo-compound was probably formed, but could not 
be isolated, since, by pouring the solution on to ice, nitrogen was 
evolved and a nearly quantitative precipitate of a’-oxynicotinic acid 
produced. Similarly, by pouring into strong hydrochloric acid 
chlornicotinic acid was formed. 

As an example of a y-amidosubstituted pyridine, Marckwald pre- 
pared -y-amido-aa’-lutjdine-88'-dicarboxylic acid by heating the 
corresponding chlorlutidine-dicarboxylic acid with ammonia to 
130°, the reaction following the equation 


Cl NH, 


HO,C CO,H NH,0,C CO.NH, 
+ 4NH; = NH,Cl+ 
H;C CH; H,;C CH; 
N N 

The free acid gives up two molecules of carbon dioxide on melting 
(263°), yielding -y-amido-aa’-lutidine, C;H ,N(CIHI3)o(NH,) ; this 
substance is also a monacid base. The behaviour of this 
substance to nitrous acid is much the same as that of a-ami- 
dopyridine; it does not react with nitrites in a dilute hydrochloric 
acid solution, whilst if the solution be concentrated -y-chlorlutidine 
is produced. The substance may be diazotised in concentrated 
sulphuric acid, but on dilution with ice, nitrogen is evolved and a 
solution of lutidone sulphate produced. If instead of ice the 
diazotised solution be poured into alcohol and heated, nitrogen 
is evolved, no aldehyde formed, and +-ethoxylutidine, 
C5H,N(CH,)2(OC2H;), is produced. 

The introduction of an amido-group into the pyridine nucleus 
makes it capable of being brominated with considerable ease ; 
according to the quantity of bromine used, mono- or dibromamido- 
lutidine, may be obtained. The amido-group exercises a similar 
influence in the behaviour of pyridine compounds towards nitric 
aid. If the nitrate of a’-amido-nicotinic acid is introduced into 
sulphuric acid, and the solution slowly warmed to 100°, 6’-nitro- 
a-amido-nicotinic acid is produced ; that the nitro group enters the 
ortho position with regard to the amido group, is seen from the fact 
that the diamido-nicotinic acid obtained on reduction reacts with 
nitrous acid to form an azimide. 


HOC NH, HO,C N 


NH, + NOOH = 2H;0 + 


N N NH 


Next month some of the synthetic methods of producing pyridine 
derivatives from fatty compounds will be referred to. 

Recent work.—The controversy un the constitution of fluorescein 
still goes on. Dr. Heller (of the Colour Works at Héchst-am- 
Main) shows that Graebe’s objection to the ordinary formula is 
groundless ; the cause of dioxy-benzoyl-benzoic acid not condensing 
to an anthraquinone derivative under the influence of sulphuric acid 
being that before this takes place the compound is first sulphonated, 
and then will not condense. If, however, the dioxy-benzoyl-benzoic 
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acid be first converted into a dibrom derivative, it will undergo the 
reaction, yielding a dibromdioxy-anthraquinone (er. 28, p. 312). 
co 
CHAS Nec 
COOH 
On p. 396 of the same number of the Berichte, Otto Fischer 
and Eduard Hepp give further information on the ethers of fluores- 
cein anilide, a colourless substance which results by heating fluores- 
cein with an excess of aniline and its hydrochloride for six hours. 
The connection between colour and quinonoid constitution is very 
plainly shown in this paper. 
In No. § (p. 428), Richard Meyer has another paper on the 
constitution of fluorescein, dealing with the behaviour of fluoran, 


/oollan 
C\c,H,7 


rm, 
sH(OH),Br, = H,0 + CoH 7 oO) Bre. 
CO 


towards melted potash. 

On p. 119 (Ber. 28, No. 2), Reissert gives an account of attempts 
to prepare a-quino-quinoline. Although he was able to prepare the 
corresponding quino-quinolone, he was unable to convert it into the 
desired compound ; it almost appears as if this were incapable of 
existence. ‘The constitution of these two compounds is represented 
by the constitutional formule :— 


Co 
N N N NH 


Quino-quinoline. Quino-quinolone. 


B. Tollens (Ser. 28, No. 3, p. 261) describes a new lamp for 
preparing formaldehyde, and Georg Kahlbaum (No. 3, p. 392), an 
apparatus for fractional distillation at low temperatures. A good 
woodcut of the latter is given. 

Bamberger (Ber. 28, No. 4, p. 399) has an extremely interesting 
article on the nitration of aromatic bases. Some time back he 
showed that the action of nitrogen pentoxide on aniline resulted in 
the formation of a phenyl-nitramine, CgH;NH.NO,, which may be 
isomerised by the action of mineral acids to ortho- and para-nitrani- 
line. He now finds that the action of dehydrating agents (¢.z., ace- 
tic anhydride) on the nitrates of amido compounds results in the 
formation of nitramines, not only in the aromatic, but also in the 
fatty series, the nitrate of dimethylamine gives in this way dimethyl- 
nitramine, (CH;)oN.NQOg, identical with the substance obtained by 
Franchimont. Generally speaking, Bamberger supposes that in the 
nitration of an amine the NOg, first enters the amido group and 
then passes into the nucleus. 

In No. 5 (pp. 444-442) the same author advocates the ‘ phenyl- 
azonium ’ formula for the diazo compounds, writing diazo-benzene 
chloride, ‘ 

C.H;.N : N. 


| 
Cl 

Questions—Advanced,—1. Howis potassium ferrocyanide manu- 
factured, and how may it be converted into KCN, KCNO, and 
HCN. 2. Give an account of the synthesis of citric acid. 3. What 
is the action of nitrous acid on an acid solution of (a) aniline, (6) 
monomethyl-aniline, (c) dimethyl-aniline? 4. How are the three 
dioxy-benzenes prepared, and how would you distinguish between 
them ? 

Honours.—1. Explain the grounds on which the ordinary con- 
stitutional formula for pyridine are based. 2, What do you mean 
by homo- and hetero-nucleal derivatives of naphthalene? How 
would you find out, to which class a naphthylamine-sulphonic acid 
belonged? 3. Give an account of the researches on alizarine, 
which ultimately led to its artificial preparation. 4. How did 
Fischer succeed in the synthesis of glucose and fructose ? 


— -we—— 


THE Delegates of the Clarendon Press are about to issue 
Vol. XIII. of Prof. Buchheim’g ‘German Classics,’ consisting of 
Schiller’s pathetic tragedy, Afaria Stuart. The text will be pro- 
vided with a complete Commentary, and preceded by an Historical 
and a Critical Introduction. The distinguishing features of this 
edition will consist in the fact that the drama will be annotated 
strictly in accordance with the English, French, and Latin sources 
consulted by Schiller, and that several of his sources have been 
traced for the first time by the Editor. 


xx2 
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SCIENCE NOTES. 


Tux NarukeE oF OxyYGEN.—Following on the startling dis- 
covery of argon in atmospheric nitrogen comes an equally startling 
suggestion as to the true nature of oxygen. , Dr. Bayley has carried 
as which were communicated 





out some experiments on the latter 


e 
to the Royal Society at a recent meeting by Professor Ramsay. A 


h of which electrodes were fastened, were 


a glass tube, and oxygen was introduced 
lectric sparks were then passed for some time from 
end to end of the tube. While the electric current was being con- 
ducted through the apparatus, the connecting tube between the 


two globes was sealed olf with the blow-pipe. Instead of the gas 


pair ol rlobes, into eac 
connected together by 


into them 


in cach be having the same density, which should have been that 

of the oxygen introduced, the two differed considerably. The 

density of the vas in one was 15°88, that of the contents of the 

other w 16°01 It ugvested as a possible explanation of these 

extraorainary 1 i it { oxyyen under experimmcnt wi split up 

into t of di densities, Further work upon this 

sul ject is of course ineviti , leading up to the consideration of 
the clementary acter of oxygen. 
* * 

BEA \ ; TUNGSTEN. —The need for the care- 

ful ion ol nised values of the atomic w rhts of 


the metallic elements is continually pressing upon chemists, and it 
has just been illustrated by the experiments of Professor Smith of the 
Pennsylvania University, who has re-determined that of tungsten. 
Instead of being 184°02, as currently accepted, it proves to be 
184°92, taking oxygen as 16. At the same time one of Professor 
Smith’s colleagues has re-investigated the specific heat of the metal, 
and confirms past observers by arriving at the result that the specific 
heat is 0°0335. The atomic heat, which is obtained by multiplying 
the specific heat by the aton ic weight, is 6°25, a value which is 
closely accordant with Dulong and Petit’s constant for the metallic 
elements. The previously accepted atomic weight made the atomic 


heat too low for theoretical accuracy. 


* * 
* 


CHEMICAL COMBINATIONS WITH ARGON,—The singular inert- 
ness which is one of the marked features of the new atmospheric 
constituent has excited the interest of many eminent chemists. 
Amongst others, M, Berthelot has been making it the subject of 
experiments, with, at any rate, partial success. He has examined its 
behaviour under the action of the silent discharge, and finds that 
with benzene vapour argon is absorbed, though more slowly than 
still, 87 per cent. of the volume of argon employed in 
the experiment entered into « 


mitrogen ; 
mbination, yielding a resinous odorous 


ubstance which condensed on the surface of the apparatus. 
Professor Mendeleefi, the author of the periodic system, has been 
discussing the position of argon among the elements with a view to 
determining its proper position in that system. He comes to the 
conclusion that its molecule is most likely Ag, and that its place is 
in the fifth group of the first series, its atomic weight on that 
assumption being 6°5 If this be not so, Professor Mendeleeff thinks 
it is probably not an clement at all, but condensed nitrogen, having 
a molecula formula N Ile advances several arguments in favour 
of this hypothesis. 
* * 

HeniumM, ANOTHER New GAs,—Professor Ramsay, in his search 

after compounds of argon, has repeated some experiments of 


Willebrand on a rare Norwegian mineral, C/evei/e, which, when 
boiled with w iphuri id, gives olf about two per cent. of a 
P or mixture of s, hitherto supposed to be composed only of 
nitroven Fhe body turns to be almost entirely free from 
nitt », and to « st very largely of argon. Spectroscopic eX- 
nin » of it ) however, that besides the prominent argon 
ines, i pectrum shows a brilliant line close to the D line of 
sen ’ This |] ince been ascertained to be the characteristic 
line of the clemet , hitherto only known to exist in the 
suu Iti yw under inv ivation by Mr. Crookes. 
* * 
* 
BOTANICAL Exri \rT1ON IN AstA MINOR.—Many districts in 


this region have only very imperfectly been examined up to the 


present tia | ists will hear with great interest that the flora 
of Cilicia ‘Tr: t to be thoroughly explored by Herr W. 
Siebe. ‘The district to be examined is a large one, and very little is 
known al t it It w nclude Messina, in southern Asia Minor, 
the Kaly nes \ y and t djacent mountains, the Steppes of 


Konia, the mariti 4 Egerdie, and the Alpine regions of 


} 


Geigdagh. 











CULTIVATION OF CAssAVA.—Cassava bread, so called, has long 
been an article of diet in tropical regions. It is recommended by 
the chemist to the United States Department of Agriculture that the 
plant which yields it, A/anihot utilissima, shall be carefully culti- 
vated in the most southerly of the United States. Its name, ‘Cas- 
sava-bread,’ is somewhat misleading, for though eminently nutri- 
tious, and serving as food for both man and cattle, it cannot take 
the place of the cereals, containing too small ap amount of nitrogenous 
matter. It yields in sandy soils a crop of from four to five tons per 
acre. 
+ * 


THE CROONIAN LEcTURE.—The Croonian lecture annually de- 
livered before the Royal Society was this year given by Professor 
Th. W. Englemann, who took as his subject ‘An Inquiry into the 
Nature of Muscular Contraction.’ 


* * 
x 


RECENT SCIENTIFIC APPOINTMENTS.—The vacancy in the 
Waynefleete Professorship of Physiology at Oxford caused by the 
appointment of Professor Burdon-Sanderson to the Regius Pro- 
fessorship of Medicine in that University, has been filled up by the 
appointment of Professor Gotch, who left the Oxford School of 
Physiology some four years ago to take the Holt Professorship at 
University College, Liverpool. Professor Gotch, in turn, is suc- 
ceeded at Liverpool by Dr. Sherrington, of St. Thomas’s Hospital, 
whose researches into the structure of the central nervous system 
are so well known. Professor Sherrington had a brilliant career at 
Cambridge, graduating in 1883, and being elected a Fellow of his 
college. The Professorship of Natural History at the Royal Agricul- 
tural College, Cirencester, rendered vacant by the death of Professor 
Harker has also fallen to a Cambridge man. The new professor is 
Mr. Theodore T. Groom, of St. John’s College, recently lecturer at 
the Yorkshire College, Leeds. Professor Groom has published 
contributions to Zoological science in the Philosophical Transactions 
of the Royal Society, embodying the results of work he did at the 
Marine Biological Station, Naples, where he occupied for some 
time the table supported by his university. 


MATHEMATICS. 
STAGES 2 AND 3, SCIENCE AND ART DEPARTMENT. 
By G. A. BaxanDaLt, 


Assistant Mathematical Instructor, Royal College of Science, 
London. 


STAGE 2. 


Algebra. 
. a? — ab al od c3 ca ad a? 
o x6 le - . 253.— ° ; a = -s 2 
Example 11, Hf. S., p. 253.—If a?+ab+@ = A24+cd4+a" 
} : ! a itl € : da 
show that d = ent er or c 


a 
Solution.—Applying the most general method, let ; = 4 and 


=, = 4, then we have to prove from what is given that 4 = 4, 

é 

or} Put a = £6 and c = &,d in the given fractions, then 
k2h? — hb? +- 6? kd? — k,d? +- d? 


Bb? +k + B= bd? + kya? + a2? OF 
B—s4+ 3 ki—khy +1 
Z+k+i ki+hkh+1° 
Here we observe that the left hand side would become the 
same asthe right hand (or the equation would be satisfied) if we 


a ¢ ' 
put 4, for 4, that is, one value of 4 may be 4,, or =a It is 
cf 
a little more difficult to see by inspection that the two sides 
<i ; 4 , 
would be the same if , was put for 4, that is, one value of 4 
Ay 


I a * 4 
may be ;*0r 57 = Or we ask the student to cross multiply 
ice! ; 
the equation containing 4 and 4,; on cancelling it will be found 


to reduce to £4, (A —&,) = A—Ay, or (44, —1) (A—A1) = 














" SY 


dq? 
” al 


ie the 
) if we 


It is 
_ sides 


e of & 


ultiply 


. found 
1) =% 





, , I 
from which either k =%,, or, kk, = 1, ie. k= hy, or » and 
1 
a ¢c 7 
therefore > = either ‘, or - 
é d 
: x+2 ¢ x 
Example 37 (March).—If =-= , determine the 


y x” s—y 
ratios of x: y:s. An unfortunate error found its way into this 
example, the last denominator being given as x — y. The example 
is rather a difficult one, but may be simplified by making use of the 
following useful result: —// several fractions are equal to each other, 
then each is equal toa Sraction whose numerator is the sum of the 
numerators of the various fractions, and whose denominator is the 
sum of the denominators of the various fractions. 
— ¢c ec a+c+e bk+dk+ fr 
For if 5 = 7= += 4, say, then 7 = . 
avs o+ad+f b+ad+/ 
which establishes the truth of the above statement. Therefore each 
(x +2) +2+2 
f+s2+-E—y) 
Hence, x + 2 = 2y, s = 2x, x = 22 —2y, from which it is easily 


> 


° 


of the given fractions will equal 


2 4 
found that x =< y, s=— y, or x: y:2=2:3:4. 
3 3 
Another part of Zx. 37 was to show that when four quantities 
are proportional, then the greatest and least are together greater 
than the other two together. 


* a ce ‘ 
Let a, 4, c, d be proportional, so that s = qs we must decide 
which we are going to consider as least. Let @ be the least, then @ 


a ri » ° r 
must be the greatest, and 5 = y = 2 proper fraction. We have to 
, 4 


a ce 


show that a+d > 6+ c; let bd k, so that a = dk and 
, ¢ 


c= dk, then a+d= bk+d and 6+. b+ dk. 
Is b& + ad >b+ db? or isd —b>(d¢ — db) h?—Yes, since / is a 
proper fraction. 


Work the foliowing : 

38. Define ratio, and state when four quantities are propor- 
portional. Show that by adding the same quantity to each of 
its terms, a ratio is made more nearly equal to unity. If the 
ratio of 2x + y to 6x — y equals the ratio of 2 to 3, what is the 
ratio of x to y? Ans. 
39. Six gallons of wine are drawn from a cask, and replaced 

by six gallons of water; six gallons of the mixture are then 
drawn, and replaced by six gallons of water. If the quantity 
of wine, now in the cask, be to the quantity of water in it as 
81 to 19, find how much wine there was in the cask at first. 
Ans, 60 gallons. 





40. If the ratio of the difference of the antecedents of two 
ratios to the sum of their consequents is equal to the difference 
of the two ratios, show that the ratio of the antecedents is equal 
to the duplicate ratio of the consequents. 

41. Twice the area of the square on the diagonal of a rect- 
angle equals five times the area of the rectangle ; find the ratio 
of the sides. Ans, 2: 1. 

a c e 
42. Prove that if ; =-,= ;=4, and m, n, / are any num- 
b a J f P 
a marc 4+- n2a%d? + pret 
ers, Me: md + n*b%c? + 777%" 
Trigonometry. 

We have now to consider the most important portion of this 
section, namely, the Solution of Triangles. Here it is essential that 
the student should be familiar with a sct of formule to which we 
shall refer immediately. It is important that he shall be able to 
prove them, but far more important that he should be able to cor- 
rectly aff/y them in solving a triangle. This requires a consider- 
able amount of practice. 

Kead Arts. 175-184, H.S., or Arts. 237-249 Lock. 

If three out of the six elements, A, B, C, a, 6, ¢ of a triangle are 
known, the remaining three can be found, provided always that one 
of the three known elements be a side. Now the first difficulty is 
that of remembering the formule ; when this has been overcome 
there will be another difficulty, namely, that of deciding which 
is the proper formula to use when any three elements are given. 
This will disappear if the student exercises himself by re- 
peatedly choosing any three elements at pleasure, and trying to find 





eee. 
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the proper formula, Let us consider one case. Suppose that a, 4, 
¢ are given. ‘There are four formule (at least) which may be used, 
namely, those for cos A, sin 2 cos > tan = . Now if we were, 
supplied with a book of logarithmic tables, we could use which 
formula we liked, but in examinations the suitable logarithms are 
chosen for us, and we must choose the formula to suit the loga- 
rithms given. If logarithms are given at all, the formula for cos A 
is rarely used, and which of the remaining three formule we must 
select depends entirely upon whether L sin, L. cos, or L tan is 
given. 

Again, in the case where two sides and the angle between them 
are given, e.g., a, 6, C, we might use either of the two formule 
ec? = a? + 62 — 24 cos C and tan A—B 2” b cot . , but if 

2 a+eo 2 
logarithms are given, the first is of little use, for, consisting as it 
does of sums and difference instead of products and quotients, it is 
not adapted to calculation by means of logarithms. ‘The solution 
of the right-angled triangle requires first attention, 

Read Arts. 195-197, H.S., or Arts. 228, 229, Lock. We will 
work one examp! 





Exam/fple.—¥ind the angle A of the triangle ABC, having given 
that AC = 257 ft., BC = 650 ft., and C = 99°. = (1890.) 

Here we might find the hypotenuse, and therefore we can calcu- 
late either sin A, cos A, or tan A, but since the numbers are large 
and we have given the base and perpendicular, it is most natural to 


° 650 . : 
write tan A = ~2-, Now no natural tangents are given, but loga- 
23/ 
rithmic tangents appear at the end of the examination paper. 
Hence we proceed, L tan A— 10 = log 650 — log 257; .*. L tan 
A = 10+ 2°8129134 2. 4099331 10°4029803, by using the given 
tables. 
Again using the tables, we write 
L tan 68° 26’ = 10°4031224 L tan A = 10°4029803 
L tam 68° 25’ = 10°4027530 L, tan 68° 25’ = 10°4027530 
i’ 000 3694 r "0002273 
abd aon. 
.”. by proportional parts * fd, 
” > 
60O 3094 
ee A 36-9, and A = 68° 25’ 3679 


Examfle.—Continuing the above, it is required to find the length 


of the line AD, which meets BC in D, so that the angle ADC is 
4 » 37 
; _ 2c 
Sin 40° 32’ = “4 or AD: 2 : 
7 \l in 40 


.. log AD = log 257 — log sin 40 
log 257 —(L sin 40 10) 
, 930, by using the tables, 





Again using the tables, we write 


log 395°46 25971026 log AD 2°5970930 
5°45 = 2°5970910 log 395°45 = 2°5970916 
‘ol *OOOOLLO ‘ ‘QV00014 
/ 1 14 
4,3 by p | rtional parts , Or ¥ 00127 ; 
i ‘Ol 110 
. AD 39545 4 ‘OOI27 $5127 
Work the following: 
32, A river P\) is 300 yards broad, and it runs at the foot of 
a vertical cliff QR, which subtends atthe edge of the opposite 
bank an an QPR of 25° ro’, Find the height of the cliff, 
having given L tan 64° 50’ = 10°3280372, log 3 = ‘4771213, 
log 1°4095 1490651, log 1°4090 1490959 
Ans, 140°95017 yds, 
ee ED DR SP Aa 
33. A lighthouse appears to a man in a boat 300 yards from 
its foot to subtend an angle of 6° 20'24°7%. Find, in feet, the 
height of the hi ththouse, having given L, tan 6° 20° 9 04528306, 
L tan 6° 21’ = 90464343, log 3 = °4771213. 


Ans. 100 feet. 


In Chapter XVIII, H.S. and Chapter XVII, Lock, will be 
found the methods adopted for solving the various cases of the 
oblique angled triangle. In each case a numerical example is 
worked; therefore we shall content ourselves by referring to one or 
two points of difficulty. Considering the case where a, 6, C, or two 
sides and the included angle are given, the forinula to be used for loga- 


A--bB a b 


rithmic calculations is tan on 
2 a-4 b 





( 
cot —. Now, asa rule, 
2 


-— ee , , 
it is necessary to reduce the fraction to its lowest terms in 


+ b 
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37. Inthe triangle whose sides are 7, 12, and 14 feet in length 
respectively, show, without using tables, whether the least angle 


order to make use of the logarithms which are intended to be used. 
Even when this has been done it sometimes appears as if the 
necessary logarithms are not given. Thus, if A= 60°; = 14 ft; 
¢= 11 ft.; log 4°32 = 6354837; Ltan 11° 44’ = 9°3174299, Ltan 
ru” 45’ = 9°3180640 ; solve the triangle. The proper formula to 
B — C b — ¢ 

cot —. 


~ Pde 2 


use is Tan 


3—C : 
In this case . = 30° and tan ; : = 3¥3, and it would appear 


/ 
that log 4°32 is not sufficient for -~* but on multiplying numerator 


and denominator by 4 we convert 25 into 100, whose logarithm 
Then tan a a ete 
2 100 
how 12/3 is related to 432; this can only be done by observing 
the factors of 432, which we may write as 12 X 12 X 3. .*. 12/3 
= »/432. In this way we have made the right-hand side of the 
equation depend upon 432, and there is no further difficulty. 


we always know. Now try to discover 


Again, in using the same formula, L cot . is generally known from 


A _ , ‘ 
having given L tan (s0— 3) Thus L tan 50° would be given if 


L. cot 40° was required, tan 50° being of course equal to cot 40°. 
Example.—ABC is an equilateral triangle in a horizontal plane ; 
D is the point of intersection of the perpendiculars, drawn from the 
angular points to the opposite sides ; a flagstaff 20 feet high is set 
upat D. If a side of the triangle subtends an angle of 60° at the 
top of the flagstaff, show that the length of the side is 10,/6 feet. 
In such a problem as this all the lines are not in the same plane, 
so that we require a kind of picture to show them. In such a 
picture the real values of the various angles are not shown. ‘Thus, 
let ABC represent an equilateral triangle on the ground, D the 
intersection of the perpendiculars, and DE a flagstaff 20 feet high. 
If E is joined to B and C, then BEC represents 60°, and it easily 


E 


A 


/ A 





Fda 
B Fe cS 


follows that the triangle EBC is equilateral when we consider the 
symmetrical position of D, Let each side of the equilateral tri- 





BD 2 . 2 
angles = x, then | , for angle DBF =30° ; .°. BD =- 
2 v3 V3 2° 
Now BE? = BD? + ED? =( s y } 20%, that is, 2? = * + 400 
v3 3 


or 2x? = 1200. ar 10/6. 


Work the following : 

34. The angle of elevation of the top of a tower rising out 
of a horizontal plane, is such that the cotangent is ? at a point 
A in the plane. AB, 32 feet long, is drawn in the plane at 
right angles to the line, joining A to the base of the tower ; 
and the angle of elevation of the top of the latter is observed at 
B to be such that its cotangent is 3. Find the height of the 
tower. Ans. 60 feet. 


35. A tower is observed from two stations, A and B. It is | 


found to be due north of A and north-west of B.  B is due 
east of A, and distant from it 100 feet. 
tower as seen from A is the complement of the elevation as 


seen from Bb. Find the height of the tower. Ans. 1004/2. 





36. If the sides of a triangle are x? + x +1, 2x +1, and 
x*— 1; prove that the greatest angle is 120°. 


The sides of a triangle are 9 and 3, and the difference of the | 


angles opposite to them is 90°. Find the base and the angles, 
having given, log 2 3010300, log 3 == ‘4771213, log 75984 
= 48502074, log 75895 = 4°8802132, Ltan 26° 33’ = 96986847, 
L, tan 26° 34° = 9 0990006. 
Answers. 7°559467 ; 108° 26’ 6”; 


18° 26’ 6": 53° ”! 48". 








is greater or less than 30°. Ans. Less, 
g ~) 
= 


Geometry. 


We regret that for want of space we are compelled to omit 
solutions to some of the riders given in the March number. A few 
more are now given for exercise :— 

g. Given a point on the circumference of a circle, show how 
to draw through it two chords at right angles to each other, 
such that the distance of the one from the centre may be twice 
the distance of the other. 

10. If a segment of a circle, standing on a straight line AB, 
contains an angle equal to a right angle and a half, show that 
AB and the tangents at A and B form a right-angled isosceles 
triangle. 

11. In the hypotenuse AB of a right-angled triangle ABC, a 
point E is taken, so that AE equals AC ; CD is drawn to meet 
AB at right angles in D ; show that the line joining C and E 
bisects the angle BCD. 

12. Given a circle and two parallel chords, show how to 
draw a circle to touch both chords and the circle internally. 


STAGE 3. 
Algebra. 
Ex. 20 (April).—If the coefficients of the (x + 1)th and (r+ 3)th 
terms of (1 + x)” are equal, 2 being a positive integer, find 7. 

The number of combinations of 7 things 7 at a time equals 
the number z — + at a time, for if we take a group of 7 things 
from » things we must leave a group of # —r things, hence 
nCr = 2Cn—y. Therefore since the coefficients of (r + 1)th 
term of (1 + x)" equals ,,C,, and the coefficients of (7 + 3)th 
=»C,4 9, and these coefficients ave equal, it follows that 
r+(r+2)=—2, ory =~ —1. 

(Zo be continued.) 


+e 


MAGNETISM AND ELECTRICITY. 


FOR THE ADVANCED STAGE OF THE SCIENCE AND 
ART DEPARTMENT COURSE. 
BY EDWIN EDSER, A.R.C.S. 


Assistant in the Physical Laboratory, Royal College of Science ; 
Member of the Physical Society. 





Induction. 
WE have heretofore considered two classes of phenomena in con- 
nection with the properties of electricity, viz., those of electricity at 
rest and in steady motion. We found that bodies when statically 





The elevation of the | 


charged with electricity, attracted or repelled each other according 
to certain laws; further, that when electricity was caused to circulate 
steadily through conductors, effects were produced on magnets and 
other circuits carrying currents placed in their neighbourhood. A 
| different class of phenomena now demands our attention, viz., that 
of the variad/e motion of electricity. 

If two circuits be placed near each other, and a current be sud- 
denly started in one of them, the other being joined in series witha 
sensitive galvanometer, a violent kick of the needle of the latter will 
indicate that a current was momentarily flowing through it. O! 
| course the coils are supposed to be perfectly insulated the one from 
the other, so that no effect has been direct/y transmitted; and 
| although the substance filling the intervening space between the two 
| coils may modify the action, yet we have no reason to believe that a 
| similar effect would not be produced if the coils were placed in 4 
| perfect vacuum. We therefore assume that this action is trans- 
| mitted by the Luminiferous Ether, and proceed to enquire as to the 
| results proceeding from this supposition; if these can be experimen 
tally verified, we may consider such an assumption at least to 
approximate to the truth. 

Besides the above experiment, a few others must be remembered 
in this connection. If, for instance, the current be graduall) 
| brought to its full value in the one circuit (which we shall speak 0 
| as the primary), a much smaller current will be indicated by the 

galvanometer in the other (or secondary) circuit than in the cas 
| formerly considered. Also when the current in the primary his 
| assumed a steady state, no current will be produced in the secondary; 
| but on stopping the current in the primary, the galvanometer in t 

| secondary will indicate a current in the reverse direction to that 


which flowed on making the circuit. Enquiring more carefully, ¥¢ 





shall find that on making the primary circuit, a current flows round 
the secondary in the opposite direction to that in the primary. 
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We have formerly found that an electric circuit caused iron filings | seen, then, that the circuit is cutting the maximum number of lines 


to arrange themselves on a piece of paper placed in its vicinity 
similarly to what they would _— done had the coil been replaced 
by a permanent magnet. Further, if a magnet be suddenly brought 
near to our secondary circuit, a current will be indicated by the gal- 
vanometer; one in the reverse direction being indicated on suddenly 
removing the magnet to a distance. Finally, examining these phe- 
nomena quantitatively we arrive at the following law:— 

The E.M.F. produced in a secondary circuit by making or break- 
ing the primary, or by bringing magnets near, or taking them away 
from it, is equal to the number of lines of force taken per second out 
of the circuit. 

This law must be carefully considered by the student, and applied 
in several instances, To gain a clear idea of the direction of the 
current in the secondary circuit, let us consider Fig. 1. 








\ 
Fic. 1. 


If ABCD be a ring of wire round which a steady current circu- 
lates in the direction of the small arrows, then the lines of force will 
pass downwards through it in the direction of the large arrows. If 
now we introduce these lines of force into the circuit a current will 
tlow round the ring in a direction offosite to the small arrows, and 
the E.M.F. producing this will be equal to the number of lines 
introduced per second. If the same number of lines of force per 
second be withdrawn from the circuit, the E.M.F. will be equal in 
value, but opposite in direction. If we substitute a helix of turns 
of wire for the above ring, the E.M.F. will be # times what it would 
have been on the above supposition. 

This will account for the fact that a current does not at once take 
up its permanent value in a circuit if a battery or other source of 
E.M.F. be joined in series with it, and that the current suddenly 
increases on breaking the circuit. For in starting by means of a 
battery, say, the current in ABCD, we are introducing lines of force 
which in their turn create a dack E.M.F. in the direction ADCB; on 
stopping the current, however, we suddenly remove the lines of 
force, and hence create an E.M.F. in the direction ABCD. This 
latter is generally very great, often sufficient to spark over a con- 
siderable air space. ‘This is of course due to the suddenness with 
which we break the circuit. 

Problem.—A very long magnet of pole strength = 100 moves at a 
uniform velocity or 100 cm. per second along the axis of a coil of 10 
turns of wire; radius of coil=5cm. What will be the maximum 
E.M.F. in the coil ? 

The condition thant the magnet is very long simply implies that we 
need only consider the effect of one pole, the other being so far 
away that its effect is negligible. 

The points, then, to determine are, at what point will a magnetic 
pole, moving along the axis of a coil, be introducing lines of force 
at a maximum rate, and to find that rate. 

First, magnetic lines of force are closed curves, entering at the 
S pole, and issuing from the N pole of a magnet. It follows from 
this that the number of lines of force introduced into a circuit per 
second is equal to the number which cut the circuit in one second. 
Of course a line of force that enters a circuit, and issues from it 
again in an opposite direction, has no effect. Thus aéc, Fig. 2, has 
no effect. j 

Now we may consider that a magnetic pole of strength = 100 has 
4" X 100 lines of force radiating from it uniformly. It is easily 








of force per second when the pole is in act to pass through it. Of 
course, instead of considering the pole to be moving and the coil to 











b 


FIG. 2. 


be at rest, we might equally well consider the coil to be moving 
and the pole to be at rest. Suppose, then, the pole to be in the 
plane of the circle. Ata distance = 5 cm. from the pole there will 

100 
be 3 
the coil will cover a surface of 2m X 5 X 100 sq. cm, per second, 
since it is supposed moving at the rate of 100 cm. per second. 
Therefore the rate at which one ring is cutting the lines of force 
=4 X 2m X 5 X l00= 7 X 4,000. This will be the E.M.F. due 
to one circle of the coil. That due to the whole coil of 10 turns 

= 10 X @ X 4,000 = 4m X I10'C,G.S, units of E.M.F, 


4 
= 4 — = 4m X 10-* Volts, 
10) 


If a magnetic pole be moved in the neighbourhood of any con- 
ducting substance, currents will be generated in it. For take any 
small element of area of the substance; as the magnetic pole is 
brought nearer to it, more and more lines of force will pass through 
it, and therefore a current will be caused to circulate round the 
element. 

Let us, for instance, consider the action of a magnet NS (Fig. 3), 
revolving in the direction of the arrows close above a sheet of 


= 4 lines of force per sq. centimetre. Also one ring of 


‘ B 
ies 
( (S$) yn 
D E | 
| 
| 
A 











FIG. 3. 

copper, ABC. Lines of force will leave N and pass down through 
the copper plate, finally returning through it and entering the 
magnet again at S. Take any small element, D, of the copper that 
the magnet has just passed over ; then lines of force will be in 
course of being taken out of it, since there are less lines passing 
through it than there were when N was strictly above it Conse- 
quently, according to the rule previously discussed, a current will 
flow round this element in the direction of motion of the hands of a 
watch, But this current will have the same effect as a small 
magnet with its south pole turned towards us. This will attract N, 
aad consequently try to stop its motion. 

Also, considering an element, E, which N is about to pass over, 
we find that lines of force are being introduced through it; therefore, 
that a current circulates around it in a direction contrary to that 












































rh seme 














a. 














Ts eS 
SE Me 














i oP 




















peor 


” 














od 


aye 





a * 



































at 




































































































































































































































































} 
i 
i { 
my ’ 
say 
) 
5 
i 
’ 
if 
is 
ie we 
1B) 
Hy 
es. 
{| 
nat 
a) ’ 


=_-—= 
rr. 
re. TF 





—_— ~ ~s +. 
—<_ — - FS 
ee 











Jax 


wo =p ee 


Sow meee waht 


-——*. 


oe ae 


: 
‘ 


i ee 














— 





THE PRACTICAL TEACHER. 


616 


of the hands of a watch ; the effect being equivalent to a small 
magnet with its north pole # turned towards us. This will also 
tend to stop the motion of N, and if we consider S we shall find 
that the action of the copper on it also tends to the same end. 
This result has been generalised under the name of Lenz's Law :— 

/f a magnet be moved near a conducting body, currents will be 
generated in the latter in such directions as to stop the motion of 
the magnet, 

lherefore if a magnet be suspended and allowed to swing freely, 
the effect of placing a mass of copper or other conducting material 
in the vicinity is to damp the oscillation of the magnet. This prin- 
ciple is often used in the construction of dead-beat galvanometers. 

The Inertia of Electricity.—Many of the phenomena of variable 
electric currents can be explained on the supposition that electricity 
has inertia. If we start to turn a heavy grindstone or fly-wheel it 
will seem at first to resist our efforts, so that it will take some time 
to communicate a uniform velocity to it. If, however, after this 
has been achieved, we leave it to itself, it will go on turning for 
some time; if we try to stop it suddenly, a considerable force will 
have to be applied to do so. 

Now we have found in conneetion with electric currents that, 
owing to the action of induction (/.¢., the generation of lines of 
force), an electric current does not at once acquire its final value on 
an E.M.F, being applied, and, moreover, that the E,M.F. being 
removed, the current tends to continue flowing. The similarity of 
these two sets of phenomena leads us to enquire whether electricity 
may not possess inertia, 

If two vertical tubes of large diameter be put in communication 
by a cross tube with a stopcock, and one of them being filled with 
water, the stop-cock be suddenly opened, the water will at once 
begin to flowinto the other. If the cross tube be of large diameter, 
a considerable velocity will be gained by the water ; so that when 
the level has become equal in the two tubes, it will still go on mov- 
ing, having gained a store of kinetic energy, which is slowly 
expended as the levels again become unequal. This process will be 
repeated, so that oscillations are set up in the water, these gradually 
dying down owing to the expenditure of energy in overcoming 
resistence. If, on the other hand, the cross tube be small, so as to 
interpose a considerable resistance, the water will flow slowly from 
one tube to the other without setting up oscillations. 

Now take the case of a Leyden jar which is charged and its 
terminals then connected through a coil of wire. We have before 
found that the number of lines of force for unit current is a measure 
of the property comparable to inertia. The electricity, supposing 
the resistance of the coil to be small, will tend to rush around it 
and to charge the Leyden jar in the opposite sense to that in which it 
was first charged. There will then be another discharge, and so on; 
oscillations like those which we have discussed in the case of water 
being set up. Ifthe resistence of the coil be great, however, this 
will not happen, but the jar will be continuously discharged. 

The above theory was promulgated by Lord Kelvin (then Sir 
William Thomson), Some time after, Feddersen examined the 
image of an electric spark by means of a rotating mirror, and found 
that the theory was justified in every particular. 

This does not, however, lead us unavoidably to the conclusion 
that electricity possesses inertia. In fact it has been experimentally 
proved that in the true sense electricity does zo¢, For, in attempting 
to set a fly-wheel in rotation, as before observed, a considerable back 
force was experienced, which, if we were free to move in any 
direction, would tend to turn us in a direction the opposite to that 
which we are generating in the fly-wheel. Similarly, if a coil of wire 
be hung with its axis vertical, and a current be suddenly started in 
it, supposing electricity to possess inertia, the coil would move in a 
direction opposite to that of the electricity. No such motion has 
been detected, though carefully sought after by the most able experi- 
menters. Electricity, then, whilst acting in some instances as if it 
possessed inertia, does not do so in all cases. 


Questions. 


(1) How could Lenz’s law be applied to determine the resistence 
of a liquid in such a manner as to escape the errors due to polari- 
zation ? 

(2) A coil of 100 turns, each 10cm. square, is turned with a 
uniform motion of 10 revolutions per second about a vertical axis 
passing through the centres of two opposite sides of the coil. 
Supposing the earth’s field to be 18 lines of force per sq. centimetre, 
determine the maximum E.M.F. in the circuit. Give your answer 
in C.G,.S, units and in Volts. 

(3) Two circular discs of copper can be set in rotation about their 
axes. How could you determine the angle of Dip at any place by 
means of these two discs (supposed to be separately adjustable) and 
a sensitive galvanometer ? 





CHEMISTRY NOTES. 


BY W. TATE, A.R.C.S., F.C.S. 


GENERAL NoTes.—Argon: An account of the Spectrum of 
Argon is given by Mr. H. F. Newall in the Chemical News for 
March 8. He describes the method used for passing a very rapidly 
alternating current through highly rarefied air. After giving the 
wave lengths for some seventy-two lines in what he had previously 
termed his low-pressure spectrum, he tabulates with them the values 
obtained by Mr. W. Crookes for argon, and thus shows his spec- 
trum to be that of argon. His values differ from those of 
Mr. Crookes in one small region of the spectrum in a way not yet 
accounted for. : 

M. Berthelot believes that he has succeeded in causing argon to 
enter into combination by subjecting it, when mixed with benzene 
vapour, to the action of the silent electrical discharge, such as is 
used in the formation of ozone from oxygen. ‘The apparatus 
employed is described and illustrated in the Annales de Chimie a 
de Physique, 5th series, vol. x. With the high tension discharge 
used, argon appears to be absorbed (by combination in some way 
with the benzene vapour), with the production of a faint violet glow. 
Out of 100 volumes of argon gas taken, 83 were absorbed by re- 
peated treatment with benzene vapour under the influence of the 
discharge. There was no reason to suppose the reaction complete at 
this stage; the dimensions of the apparatus used would not allow of 
further treatment. Asa product of the reaction, there was obtained 
a minute quantity of a yellow, resinous, odorous substance. This 
material decomposes when heated, yielding volatile products, which 
turn litmus paper blue, and a bulky carbonaceous residue, This 
behaviour a argon so closely resembles that of nitrogen under 
similar circumstances that it may be conjectured that argon will 
even yet be found to be allotropic nitrogen, which cannot be con- 
verted into ordinary nitrogen under usual conditions. This work 
will, however, require to be confirmed by other workers before it 
will be at all safe to base conclusions on it. So far as the evidence 
yet goes, argon does not appear to form a constituent of animals or 
plants, for G. Macdonald and A. M. Xellas have conclusively proved 
that the nitrogen obtained in the usual way from peas and from 
mice does not contain argon. . 

A natural source of argon, other than the atmosphere, has, how- 
ever, been found in the mineral cléveite. Hillebrand found that 
this mineral gave off two per cent. of a gas, supposed to be nilro- 
gen, on warming with dilute sulphuric acid. At the suggestion of 
Mr. Miers, of the British Museum, Professor Ramsay has examined 
the gas evolved, and has discovered that it contains but a trace of 
nitrogen, and consists mainly of argon. 

Helium ; The Argon obtained from cléveite shows in its spectrum 
a brilliant line near the D lines characteristic of sodium. 
Mr. Crookes has undertaken to examine this spectrum thoroughly. 
Already this bright line has been identified with the’ line in the 
solar spectrum supposed to be due to a new element to which the 
name helium has long been given, although hitherto no terrestrial 
source of helium has been known. The problem of separating 
helium from argon has yet to be solved. 

Zitanium ; M. Henri Moissan, by means of his powerful elec- 
tric furnace, has prepared titanium in some quantity. It is the 
most refractory substance yet prepared by this means. In its 
general properties it most resembles silicon. ; 

Titanium, containing about two per cent. of carbon, easily 
scratches steel and rock-crystal. Its specific gravity is 4°87. Itis 
attacked by chlorine at 325° C. with incandescence, yielding TiCl, 
Bromine and iodine react similarly at higher temperatures. 
Titanium burns in oxygen at 610° C., forming amorphous titanic 
anhydride. The powdered element burns in nitrogen at about 
800°C. The nitride forms bronze-coloured masses. It has the 
specific gravity 5°18 and is so hard as to scratch the ruby and cut 
the diamond. 

Titanium combines with carbon, silicon, and boron to produce 
very hard and refractory substances. It readily alloys with iron, 
lead, copper, tin, and chromium. . 

Acids attack titanium slowly; it is most readily dissolved by dilute 
suiphuric acid, with the formation of a violet solution and liberation 
of hydrogen. : 

Liquefaction of Hydrogen : Professor Olszewski has succeeded in 
liquefying hydrogen. Its critical point, as measured by means of a 
platinum resistance thermometer, is — 233° C., andits boiling point 
at atmospheric pressure is — 243° C. These are the lowest tempera 
tures yet obtained. 

PRACTICAL Notes.—Zxamination of Insoluble Substances: 
The insoluble residue, after treatment with nitrohydrochloric acid, 
may contain one or more of the following substances : (1) silver 
chloride, lead sulphate, barium sulphate, strontium sulphate, 





calcium fluoride, chromic oxide (ignited), tin dioxide (native o 
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NOW READY. PART I. 


Of an Issue in Monthly Parts of an entirely New and Cheap Edition 
of the Shorthand Dictionary, entitled 


PITMAN'S ABRIDGED 
SHORTHAND DICTIONARY. 


Each PART will contain 32 PAGES printed from 
new shorthand characters specially engraved by hand 
for this Work, and enclosed in stiff Wrapper. 


Price 3d. 








The Work will be completed in Seven Monthly Parts, and may 
be ordered through any Newsagent or Bookseller ; or sent 
Post Free, 34d. 


PITMAN’S ABRIDGED SHORTHAND DICTIONARY, a small 
handy Work for ready reference, carefully brought up to date, and 
most beautifully engraved, will be in all probability the most useful 
and popular Phonographic Work issued during the present decade. 





The Work will supply, in as compact a form as is consistent with 
clearness, the shorthand form and pronunciation of all English 
words which are likely to be used by the general shorthand student. 

For convenience of reference, the Work is arranged with 
the words in ordinary type first, "followed by the phonographic 
characters. There will be an Appendix with complete Lists of 
Grammalogues and Contractions arranged ree 


SIR 


ISAAC. PITMAN & SONS, 


1, AMEN CORNER, LONDON, E.C. 


JHE WATERLOO SERIES. 


i 
} 
| Second Edition just published. Price as. 6d., Extra Cloth. 
| 
} 


ORAL TEACHING IN INFANT SCHOOLS. Couprising Notes 
of Lessons, with Hints for the Construction and Delivery of Lessons, pre 
pared by JAMes Baicry, Head Master of the Southlands Training ¢ ‘ollege, 
with especial reference to the requirements of Pupil Teachers, Students in 
Training, and acting Teachers. 

‘We commend the manual to infant teachers.’— 7he Schoolmaster. 
‘An admirable book which every teacher of small children ought to possess. 

We strongly recommend the work. _ The Schoolmistress. 

* Full of counsels and hints . —London Quarterly Review. 


Now Ready. Crown 8vo., Extra Cloth. Price 4s. 6d. 


OBJECT LESSON NOTES FOR INFANTS AND THE LOWER 
STANDARDS. By Mrs. Mortimer, Lecturer on the Kindergarten at the 
Home and Colonial ‘Training College, London ; Author of ‘ Practical Kinder- 
garten for English Elementary Schools.’ 

May be strongly recommended as a practical work. 
Infants’ Mistress says: ‘We include Mrs, Mortimer’s volume in that short 
list of books which are truly helpful to earnest teachers who desire to develop their 
children’s minds.’ 


Second Edition just published. Crown 8vo., Cloth, as. 6d. 


HOW TO TEACH THE BABIES. By JAmrs Battery, Head 
Master Southlands Training College. (A Manual of Infant School Method. ) 

*Mr. James Bailey, Head Master of Southlands Training College, Battersea, 
has just written an admirable book, which every teacher of small children ought to 
possess. It is entitled ‘* How to Teach the Babies,” and gives valuable instruc- 
tions for classification of scholars, arrangement of lessons on all subjects in which 
children are examined by H.M. Inspector. We strongly recommend the work, 
whi ch is neatly bound and well printed.’— 7%e Schoolmistress. 

‘We commend the manual to infant teachers as sensible, practical, and forcible.’ 
—The Schoolmaster. 








Third and Cheaper Edition. Extra Cloth. Fully Milustrated. 3s. 6d. 
THE KINDERGARTEN AT HOME. A Practical Hand-book. 
By Emicy A. E. Suirrerr, President of the Frébel Society. 
A careful explanation of the elements of Frobel’s system which every 
Infant Teacher should read, 


Infants’ Mistress says: To teachers we would recommend this work of the 
President of the Frébel Society as one of the best possible introductions to 
the study of Kindergarten.’ 


London: W. H. ALLEN & Co., Ltd., 13, Waterloo Place. 





ENGLISH GLEES FOR SCHOOLS. 


These new Arrangements by GEO. OAKEY, Mus. B., open up to Schools the beauties of the English Glee. 


No. S.F. O.N. 

4 ld. i}d. All in the greenwood shade (S.S.) en .. Bishop 
218 ld. 1}d. As it fell upon a day (S.C.) . Bishop 
. As it fell upon a day (S.S.C.) Earl of Mornington 
24 Id. 1}d. As o’er the varied. meads (S.S.C.) Bishop 


2% ltd. 2d. A thought of home at sea (S.S.C. .. W. L, Phillips 
“4 ld) ld. Awake, Zolian Lyre (S.S.C.) ia an ... J. Danby 
7 ld. 1}d. Away to the silvery stream (S.C.) ie J. L. Hatton 
S44 2d. hd. Bird of the wilderness (S.S.C.)_ ... .. J. L. Hatton 
20 ld. 1d. Blow, blow thou winter_wind (S.S.C.) ... . Stevens 
%8 ld. 2d. Blow, gentle gales (S.S.C.) ... oi .. H.R. Bishop 
17 14d. 2d. GChough and crow, The (S.S.C.) ...  .... HH. R. Bishop | 
% Ihd. 3d. Gold, oh, cold ‘the March winds (S.S.C.) Richards 
6 ld. 3d. Come, fairest nymph (S.S.C.) Earl of Mornington 
Ml id. 1d. Crown the passing hour (S.S.C.)... W. Horsley 
3 ld. 1}d. Divine Cecilia (S.S.C.) Ls ‘i Webbe 
316 1d, ld. Fair Daffodils ( BS) 0 oe che eon 5. L. Hatton 
Sl 1jd. Id. Fairies’ Dance (S.S.C.) es Dr. Callcott 
4l id. id. Fisherman’s Good Night (S. S. C. ). m “ .. Bishop 


7 1d. ld 


77 Flocks are sporting (S.S.C.) 
32 ld. 1d. 
29 


.. Sir J. L. Rogers 


Foresters, sound the aunt (S.S.C.) ... Bishop 
ps ld. jd. From Oberon in Fairyland (S.S.C.) Stevens 
“0 ld 3d. Gipsies Laughing Trio (S.S.C.) S. Glover 
= 3d. 1}d. Hail, Music, hail (S.S.C.) .,... . Dr. Cooke 
= ld. 1}d. Hail, smiling morn (S.S.C.) Spofforth 

ld. jd. Hail to the Chief (S.C.) Bishop 


“9 ld. 3d. Hand in hand, with fairy grace (S S.C.) ... Dr. Cooke 
“id, ljd. Hark! abroad the storm (S.S.C.).. G. H. Rodwell 


% ld. 2d. Hark! Apollo strikes the lyre S.S.C.) soe Bishop 
“l ld. ld. Hark! hark! each Spartan hound (S.S.C.) Bishop 
- ld. 2d. Hark! hark! ’tis the voice (S.S.)..  .. =... Bishop 
19 ld. id. Hark! the lark (S.S.C.) ; + Cooke 
a id. 1d. Hark! the merry bells ring | S.S.S. C.) Bishop 


“ld. id. 
Wid. id. 
M2 ld 3a. 


Here in cool grot (S.S.C.) E ‘arl of Mornington 
How merrily we live (S.S.)... a“ sai .. M. Este 
Laugh, brothers, laugh (S.S.C. G. H. Rodwell 





“ld. 2d. Lightly o’er the rapid Rhine (S.S.C.) ......_ Bishop 


LONDON: J. 








No. S.F. O.N. 


257 Id. Id. Music, heavenly music (S.S.C.) T. Cooke 
231 1d. i1jd. Music’s the language of the blest (S. S.C. Webbe 
246 Id. 3d. Now the bright morning star (S.S.C.) Greville 
308 1d. 2d. O happy fair (S.S.C.) ... “ on .. W. Shield 


278 ld. 1d. Oh! how sweet (S.S.C. oe .. Sir J. L. Rogers 
243 Id. 3d. Oh! skylark, for thy wing ( S.8.C, ) Bishop 
368 l}d. ld. O heavenly sympathy (5.S.C. , T. Attwood 
365 ljd. Id. On the high-towering poplar ( (S.S.C.) W. ” Horley, Mus. B. 


355 lid. Id. 
306 1d. 2d. 


O the sweet contentment (S.S.C. .. E. F. Rimbault 
O whiter than the swan (S.S.C.)... M. P. King 


227 1d. Id. O whither roams the dear? (S.S.C. Bishop 
236 Id. ijd. Ked Cross Knight, The (S.S.C. Calleott 
367 l}d. ld. Round thy pillow (S.S.C.) es . R. Cooke 
235 Id. Id. See the chariot at hand (S.5S.C.) Horsley 


347 14d. 1d, 
200 jd. 2d. 
335 1d. 1d. 


Song of the railroads (S.S.C.) Sir G. A. Macfarren 
Stay, pr’ythee, stay (S.S.C.) H. R. Bishop 
The Army and Navy (S.S.) ... . .. ‘T. Cooke 
261 ljd. 2d. The fate of Rufus (S.S.C.) Arr enaed by G. Oakey 
247 Id. Id. The May Fly (S.S.) asa : Dr. Callcott 
330 2d. Il}d. The merry wood- -nymphs (S. C.) .. Sir G. A. Macfarren 
262 14d. 3d. The New Year’s Welcome (5.S.C.) T. Cooke 
255 1d. i1jd. The Sun is near (Round io Sir H. Bishop 
315 ld. 2d. The Tower of London (S.C.) one ah J. L. Hatton 
348 3d. 1jd. The Troubadour (S.S.C.) * Sir G. A. Macfarren 
256 ld. id. The union of the Roses (S.C. .. Arranged by G. Oakey 


238 ld. 2d. Thistle, Shamrock, and Rose (S.S.C.) Bishop 
349 14d. Id. Two merry gipsies (S.C.) . .» Sir G. A. Macfarren 
240 Id. iljd. Under the greenwood tree (S.S.C.) Dr. Arne 
250 1d. 2d. What shall he have (S.S.C. — von Bishop 
225 ld. 2d. When the moon is riding high S. ad om ens Bishop 
251 ld. 3d. When winds breathe soft (S.S.C.) . S. Webbe 
230 ld. 2d. Where the bee sucks (S.S.C.) Ame and Jackson 


196 l}d. 1jd. Winds whistle cold, The (S.S.C.)... 
222 1d. Iljd. Ye spotted snakes (S.S.C.) ... 
366 1}d. ld. You pretty birds (S.S.C.) 


H. R. Bishop 
Stevens 
, Me uley, Mus, B. 


CURWEN & SONS, 8 & 9, Warwick Lane, E.C. 
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ignited), silica ; (2) calcium sulphate, antimony tetroxide (ignited), 
ferric oxide (ignited), aluminic oxide (native or ignited); (3) 
chrome iron ore and some native aluminates, silicates, and fluorides ; 
(4) sulphur and carbon, 

The above list is arranged approximately in the order of import- 
ance of the substances named, Group (1) containing the commonly 
occurring insolubles, 

Systematically examine the residue in the dry way as follows :— 

(a2) Heat a small portion of the powdered residue on a clean 
platinum wire in the outer Bunsen flame, first moistening the wire 
with a little concentrated hydrochloric acid. 

Green, crimson, or brick-red flames indicate respectively, barium, 
strontium, or calcium to be present. In each of the latter two 
cases a comparison should be made with the flame from strontium 
chloride or calcium chloride as the case may require. 

(6) Make aclear borax bead in a smail loop of platinum wire 
and fuse again for a few minutes after dipping the hot bead into the 
residue, using the outer part of the Bunsen flame. 

A yellowish-red bead obtained from a red (or brownish-black) 
residue indicates iron. A bright green bead obtained from a green 
or brownish-black résidue indicates chromium. 

(c) Test similarly with the microcosmic salt bead. The same 
reactions as with (4) confirm the results. In addition, silica, pre- 
sent either as SiO, or silicate, will float about as undissolved specks 
in the molten bead. 

(¢) Heat a little of the residue on a piece of charcoal, using the 
highest temperature obtainable with the mouth blowpipe. 

A brightly glowing mass indicates alumina. Confirm by allowing 
the substance to cool, moistening with a solution of cobalt nitrate 
and again heating very intensely for five minutes. 

An intensely blue, earthy mass confirms alumina. 

A blue, glassy bead indicates silica. 

A dirty green, earthy mass indicates tin dioxide. 

(¢) Heat a portion of the residue on charcoal with potassium 
cyanide and sodium carbonate. 

A bright metallic bead may indicate— 

Silver, malleable, dissolves in (1 : 1) nitric acid, and solution is 
precipitated by hydrochloric acid ; 

Tin, malleable, with (1:1) nitric acid forms a white mass of 
metastannic acid ; 

Antimony, brittle, fuming when removed from the flame ; 

Lead, malleable, bluish in cqlour, easily marks paper. 

(/) If black or yellow, ignite alone for some time in a porcelain 
crucible. 

Carbon or sulphur burn and leave little or no residue. 

Then, if silver be present, extract by boiiang repeatedly with hot 
ammonium hydrate and draining off the solution ; if lead be present, 
extract similarly with ammonium acetate solution and ammonia. 
Any residue, fuse on platinum foil with sodium carbonate for ten 
minutes ; if tin, antimony, or chromium be present, add potassium 
nitrate before fusing. Extract the fused mass very thoroughly with 
boiling water, filtering off the solution. 

A. Filtrate.—Evaporate to dryness with a slight excess of hydro- 
chloric acid, moisten the dry residue (if any) with a few drops of 
concentrated hydrochloric acid and extract with hot water. <A 
white residue indicates silica, confirm by microcosmic bead test. 
Examine the water extract as usual for tin, antimony, aluminium, 
and chromium, 

N.B.—Examine the sodium carbonate, before using it, for 
aluminium ; if present, use potassium nitrate only for 
the fusion, and fuse for fifteen minutes. 

B. Residue.—Wash well on the filter with hot water ; then treat 
with hot acetic acid and examine the acetic solution in the usual 
manner for barium, strontium, and calcium. 

Any undissolved portion must be fused with about five times its 


bulk of potassium hydrogen sulphate, the resulting melt dissolved in | 


water and tested for chromium and iron. 





‘Conversion of Black Mercury Sulphide into the Red Modifica. 
tion, and the Density and Specific Heat of the two Modifications,’ by 
W. Spring, p. 110. 

‘Action of Ferric Acetate on Potassium Iodide and Hydrogen 
Iodide,’ by K. Seubert and R. Rohrer, p. 111. 

* Atomic Weight of Bismuth,’ by R. Schneider, p. 114. 

‘Estimation of Organic Sulphur,’ by L. L. de Koninck and Ef, 
Nihoul, p. 136. 

‘Indirect Volumetric Analyses by means of Sulphurous Acid,’ by 


D. Vitali, p. 140. ‘We ¢ 

The Chemical News, 15 March. ‘On the Estimation of Sulphur so m 
in Pyrites,’ by G. Lunge, pp. 132-134. 

22 March, ‘ Argon,’ p. 139. ASC 

29 March, ‘Crystallized Carbon Dioxide,’ by A. Liversidge, eal 

» 152. * This 

it R Redetermination of the Atomic Weight of Yttrium,’ by H. ¢. A 


Jones, pp. 155-157. 


5 April, ‘A Reform in Chemical, ,Physical, and Technicd MM 4‘ gc 
Calculations,’ by C. J. Hanssen, pp. 163, 164. ) 
‘On the Preparation of Amorphous Silicon,’ by M. Vigourour, GEOC 
. 167. r 
ob A Possible Explanation of the Two-fold Spectra of Oxygen and Be 
Nitrogen,’ by E. C. C. Baly, p. 169. author 0 
*A Redetermination of the Atomic Weight of Yttrium,’ by H. C. a qT 
ones, p. 170. = og 
, The Yournal of the Society of Chemical Industry, Vol. 14, No. 2, coms 
‘On the Efficiency of Carbon Vapour in Coal Gas and other Eas 
Hydrocarbon Flames, and other Matters of Interest in the Manu. ’ 
facture of Coal Gas,’ by L. T. Wright, pp. 103-110. LO! 
Nature, 21 March, 1895. ‘Argon and the Periodic System,’ : 


letter by Prof. J. Emerson Reynolds, p. 486. 
Notes on Questions. 
Adv. (18). Newth, pp. 413-424. Adv. (19). Read Watt’ 
Dictionary, pp. 49-53 (new edition). The ‘basicity’ of acids is 
there fully treated. Note more particularly the method of deter. 
mining basicity by means of heats of neutralization of acids. In the 
particular cases of nitric and hydrochloric acids, when the acidis 
completely neutralized with NaOH it liberates a certain amount of 
heat ; with any less quantity of the alkali a strictly proportional 
amount of heat is set free; we conclude that only one compound i 
the alkali and acid is formed, that the hydrogen of the acid is di. 
placed in one stage by the metal, and hence that these acids 
monobasic. Inthe case of sulphuric acid the heat is proportionate 
to the NaOH added up to half the quantity required for neutraliz 
tion, and then again the heat set free is proportionate to the alkal 
added up to complete neutralization; but the heat liberated at hal 
saturation is less than the heat set free on the addition of the secon 
half of the alkali; we can distinguish two distinct stages in the 
replacement of hydrogen by a metal, hence this acid is diban 
Similarly with phosphoric acid, it is possible to distinguish thr 
stages in the course of its neutralization; it is ¢ribasic. Adv. (20 
(a) Newth, p. 622. (4) Boil in concentrated hydrochloric acid av 
evaporate the solution to dryness with sulphuric acid to expel t 
HCl. - 
Adv. Prac. (11). (a) Lead dioxide may be used as an oxidizin 
agent, particularly to convert chromium compounds into chroma 
by boiling the substance containing chromium with sodium hydrat 
and the dioxide. (4) Cadmium carbonate is particularly useful 
separating sulphides from sulphites. The carbonate is suspended 
water and boiled with the mixture; insoluble CdS is formed. Wh: 
the reaction is complete it may be filtered off together with & 
excess of CdCOs;, and the sulphites will be found in the filt 
(c) Barium carbonate is used to separate ferric iron, aluminitg 
| and chromium from ferrous iron, zinc, cobalt, nickel, 
| manganese. (See Valentin’s ‘ Qualitative Analysis. ’) 
Hon. (18). See ‘ General Notes,’ and in back numbers. 
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Refer ences, 

Journal of the Chemical Society, April 1895. ‘Volumetric 
Estimation of Manganese,’ by Joseph Reddrop and Hugh Ramage, 
Pp. 205-277. 

*The Sulphides and Polysulphides of Ammonium,’ by W. P. 
Bloxam, pp. 277-309. 

‘Titration of Iodine Solutions with Barium Thiosulphate,’ by 
RK. ‘T. Plimpton and J. C. Chorley, pp. 314, 315. 

*On Latent Heat of Fusion,’ by Holland Crompton, pp. 315-327. 

‘Determination of the Molecular Weight of Liquids,’ by P. A. 
Guye, p. 99. 

* Position of Magnesium in the Genetic System of the Elements ; 


Atomic Volumes ; Allotropes and Isomerides,’ by C. T. Blanshard, | 
p. 107. See also the Chemical News, 1894, Pp. 235, pp- 271, 272, 
and pp. 295, 296. 

‘Combination of Hydrogen Fluoride with Water,’ by R. Metzner, 
p. 105. 


Advanced Stage.—(21) Describe the allotropic forms of cat! 
sulphur, and phosphorus, and say how each may be product 
(22) Of what use is specific heat in the determination of ato 


| weights? What other data are necessary to enable an atomic weg ‘By a tho 
(23) Describe the manufacture Gif Gestion and 
sulphuric acid, indicating clearly the use of (2) the Glover's 0% — 
, a bev 





} 
| 
| to be accurately ascertained ? 
} 
| 


(4) autogenous soldering of the chamber plates, (c) platinum vs 


RaICious use 
tnt str; ng 


for concentration. 

| Advanced Practical.—(13) How would you proceed to prep » fatal shaft 
| one litre of chemically pure water? (14) Draw up & wurished fra 
| contrasting the properties of bismuth and lead compounds fro Made sin 
| analytical point of view. : p 

|  #Honours.—(19) Discuss the present state of our knowledge 

| gaseous elements, briefly noting any recent developments. Go JAMES ¥ 
| would you proceed with the commercial analysis of a sample 0 a 
| gas? of Ey 
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APPROVED SCHOOL-BOOKS 


By Dr. CORNWELL, F.R.G.S. 





‘We are qualified by ample trial of the books in our own classes to speak to their great efficiency and value. We have never known 





so much interest evinced, or so much progress made, as since we have employed these as our school-books.,—EDUCATIONAL TIMES. 


A SCHOOL GEOGRAPHY. 8sth Edition. 3s. 6d.; or with 
30 Maps on Steel, ss. 6d. 

This volume of some 300 pages contains a greater number of Facts, Physical 
and Political, than we ever remember to have seen packed into a school hand- 
ah, To each section are appended judicious exercises.’—///ustrated London 
News. 

A SCHOOL ATLAS. Consisting of 30 Small Maps. A Com- 
panion Atlas to the Author’s ‘School Geography.’ as. 6d.; or 4s. coloured. 


GEOGRAPHY FOR BEGINNERS. 65th Edition, Is.; or 
with 48 pp. of Questions, rs. 4d. Questions, 6d. 

‘A very useful series of Educational Works, of which Dr. Cornwell is either 
author or editor. It (‘‘The Geography for Beginners”) is an admirable introduc- 
tion, There is a vast difficulty in writing a good elementary book, and Dr. Cornwell 
has shown himself possessed of that rare combination of faculties which is required 
for the task.’—Fohn Bull. 


POETRY FOR BEGINNERS. A Selection of Short and 


Easy Poems for Reading and Recitation. rath Edition. 1s. 


LONDON: SIMPKIN, MARSHALL, HAMILTON, KENT, 





ALLEN AND CORNWELL’S SCHOOL GRAMMAR, 
64th Edition. as. red leather; or 1s. od. cloth. 

‘The excellence of the grammar published by the late Dr. Allen and Dr. 
Cornwell makes us almost despair of witnessing any decided improvement in 
this department.’—A thenaum. 

GRAMMAR FOR BEGINNERS. An Introduction to Allen 
and Cornwell’s ‘School Grammar.’ 8sth Edition. 1s. cloth; od. sewed. 

* This simple Introduction is as good a book as can be used.’—Spectator. 

@r The Book is enlarged by a Section on Word Building, with Bxercises for 
Young Children. 
THE YOUNG COMPOSER. Progressive Exercises in English 
Composition. 47th Edition. 1s. 6d. Key, 3s. 

‘The plan of the work is very superior. We are persuaded this little work will 
be found valuable to the intelligent instructor.'— Westminster Review. 
SPELLING FOR BEGINNERS. A Method of Teaching 


Reading and Spelling at the same time. 4th Edition. 1s. 


& CO., LIMITED. EDINBURGH: OLIVER & BOYD. 





MIDLAND CORRESPONDENCE CLASSES, 


Government Inspectors, Principals of Colleges, Head Teachers, and Past and Present 
Students combine in recommending these Classes for sound and thorough work. 


SCHOLARSHIP, 1895. 


CERTIFICATE, 1895. 


SPLENDID COURSE OF PREPARATION IN ALL SUBJECTS. 


ALL CLASSES CLOSE EARLY. 
Students who intend joining for NEXT EXAMINATION should write for Prospectus at once. 


FIVE METHODS OF PAYMENT to setect rrom, inccuoinc NO PASS, NO PAY. 


Full particulars post free. 


CE — 


Organising Secretary, Cliff House, Ranmoor, Sheffield. 





GRATEFUL—COMFORTING. | 
| 


EPPS'S COCOA. | 


BREAKFAST—SUPPER. 


“By a thorough knowledge of the natural laws which govern the operations of | 
“gsstion and nutrition, and by a careful application of the fine properties of well- | 
ected Cocoa, Mr. Epps has provided for our breakfast and supper a delicately | 
favoured beverage which may save us many heavy doctors’ bills. It is by the | 
“acious use of such articles of diet that a constitution may be gradually built up 
vee Strong enough to resist every tendency to disease. We may escape many 

atal shaft by keeping ourselves well fortified with pure blood and a properly 
“urished frame.’—Crvil Service Gazette. 


Made simply with boiling water or milk. Sold only in Packets, by Grocers, 
labelled thus : 


AMES EPPS & CO., Ltd., Homeopathic Chemists, London. 


akers of Epps’s Cocoaine or Cocoa-Nib Extract: a thin beverage of full flavour | 
with many beneficially taking the place of tea. 


CIVIL SERVICE EXAMINATIONS. 


TUITION BY CORRESPONDENCE; Unique System ; 


Numerous Recent Successes ; 700 Passes. Prospectus free. See 


KEEFE'S NEW CIVIL SERVICE MONTHLY 


(considerably enlarged), issued on the First of the Month, post 
free 24d., contains the Latest Information, Examination Papers, and 
other interesting news relating to the Civil Service. May be had from 


J. KEEFE, F.R.G.8., 120, BOLD ST., LIVERPOOL. 





SCHOLARSHIP! CERTIFICATE! 


| Thorough Preparation. All Subjects. Notes. Solutions. 


Model Answers. NO FAILURE last July. 


CERTIFICATE MATHEMATICS (Men): Course in 14 Weeks. 


LOW FEES. PROSPECTUS FREE, 





| Address: Mr. W. C, JONES, KIDSGROVE, STOKE-ON-TRENT. 
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THE SCIENCE & ART SERIES: 
Keys to the Examinations. 


HENRY ANGEL. 
PRACTICAL PLANE AND SOLID GEOMETRY. 


A Key to the Examivations of the Science and Art De- 

partment (Subject 1.). By Henry ANGEL, Lecturer at the 

Birkbeck Institute. Crown 8vo., 3s. 6d. 

HENRY ADAMS, M.I.C.E. 
MACHINE CONSTRUCTION AND DRAWING 


(Elementary). A Key to the Examinations of the Science 
and Art Department. By HENRY Apbams, M.I.C.E. 
Crown 8vo., 2s. 6d. 

BY THE SAME AUTHOR. 


MACHINE CONSTRUCTION AND DRAWING 


(Advanced). By Henry Apams, M.I.C.E. Crown 8vo., 
2s. 6d. BY THE SAME AUTHOR. 


BUILDING CONSTRUCTION. Key to Examina- 


tions of Science and Art Department. By HENRY ADAMs, 
M.Inst.C.E. Crown Svo., 4s. 


CHAPMAN AND HALL, LIMITED, LONDON. 


Crown 8vo., 220 pages. Fourth Edition. Price 2s. 
PROFESSOR DARQUE’S 


PUPIL TEACHERS 
FRENCH COURSE. 


By F. E. DARQUE, 


For Sixteen Years Principal French Master, Dulwich College. 











Bea EVERY question set at the Scholarship Examinations for years 
could have been answered PERFECTLY by any Student who 
had used Prof. Darqué’s book. 


The Lady who 
Topped the Last Scholarship Examination 
used Prof. Darqué’s French Course. 














The Literary World says ‘At last we have the pleasure of welcoming a 
French Course constructed on rational principles; a course, ¢.¢., which attempts 
to teach not mere grammar, but the every-day language of educated French 
people. Prof. Darqué, after thirty-five years’ experience as French master, justly 
ridicules the absurd methods of teaching foreign languages commonly in vogue in 
England. The Exercise System, as generally used, the study of the poetry and 











Now Ready. New Edition. 
OUTLINES OF 


BRITISH HISTORY 


FOR 


PUPIL TEACHERS, 
Scholarship & Matriculation Studen 


WITH MAPS, PLANS, GENEALOGICAL TABLES, &c, 
BY 


B. BOYD-CARPENTER, 


University Extension Lecturer in History; 


Extra Cloth. Price 2/6, 


HEA 






M.A., 


AND F 
G. E. GREEN, M.A., 0/ 
English Master at the Leys School, Cambridge; Late Scholar of St. Fohn' 
College ; Senior Historical Tripos (1885); and Senior Whewell 
International Law Scholar. ° ILL 


The Punjaub Patriot says :—‘ A more up-to-date and intelligent introductio 
to the History of England than any of the same size and scope published anywh 
up to the present time. It is quite as much the history of English Kings, Queen 
Generals, and Battles, as of England's progress in Arts, Literature, ‘rade, ( 
merce, Civilisation, and Polity. An important feature of the book is the atten 

and a successful one, too) of giving brief but interesting connected narratives und 

such heads as ‘‘ Literature in the 19th century,” “Ireland,” ‘‘ The Easte 
Question,” &c., &c. It is amply provided with maps, plans, and genealogic 
tables.’ 

The Journal of Education says :—‘ So many good histories have been write 
for pupil teachers and students for Matriculation, that it would seem difficult 
produce another manual that should have new and distinctive features. Yet t 
authors may fairly claim to have done this. Great attention is given to social px 
gress and the development of trade, the history of our Colonies is succinctly detaila 
while the chapters on Ireland and India in the nineteenth century, and the devel 
ment of ‘Trade Unions, will give the student a better grasp of the history of toda 
Eleven good historical maps add materially to the value of the book, which is 
marvel of cheapness.’ 

The Daily Telegraph says :—‘‘ This indeed is a handbook which should 
within the reach of those who still care to remember that our country had a histor 
All the chief events of our annals are catalogued and briefly described, and Engl 
literature in the nineteenth century is not forgotten. ‘The maps, too, of Anglo-Sas 
England, of England during the Wars of the Roses, the Rebellion of Scotla 
France, The Netherlands, India, and other countries, add materially to the use 
character of the work, which must surely have not only a large circulation, but 
abiding-place on our bookshelves.’ 

The Morning Post says :—‘ Most history manuals have some prominent featu 
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and in the present instance this is the development of the constitution and @ tA : 

growth of commerce. ‘The matter seems well averaged, the explanations nswel 

clearly and shortly given, all the leading events are well marked by black letta ' ‘U 

and there are many sketch maps for reference.’ nsee 
The Methodist Recorder says :—‘ This work is no mere compilation of actual | 

facts, dates, and statistical or genealogical tables, the narrative is instinct with! 

he ‘Condition of the People Question” is kept in view throughout, and spe Teache 

attention is devoted to the consideration of the development of the British com 

tion, the extension of the Empire, and the growth of its commerce. At the ecu he ordir 






the book we find a very full index, and severiteen folded maps clearly printeé, 
not overloaded with detail. We warmly commend this as a manual which des 
a high piace in its department.’ 





prose of past centuries, and the concentrating at the outset of the whole of the 
mental faculties on the study of Grammar, are all condemned as inadequate means 
to the end in view—namely, that one may readily convey one’s thoughts to French 


speaking people, and understand theirs. Professor Darqué begins by teaching his | 


pupils a few commonplace sentences, and then exercises their understanding by 
means of question and answer. In his course the first dose of French administered 
to the student consists of the interrogative pronouns most commonly employed, and 
a number of short sentences illustrating their use. We notice also that in the early 
exercises a good number of French words are used that are identical with, or very 
like, the corresponding English words, thereby giving the pupil useful and en- 
couraging ideas of the kinship of the languages.’ 

The Modern Language Monthly says :—‘ We thoroughly agree with the 
author of this course that, for pupils who begin the study of French after they have 
learnt a little of the vernacular, the translation of disconnected sentences is not the 
quickest method of learning the language, and we also concur with him in his strong 
condernation of the practice of learning modern French through the medium of 
the French classics of the 17th and 18th centuries. Accordingly, he proceeds on 
the plan of first giving an extract of modern French; then a translation of the 
extract into English, and an exercise for trans!ation built on the vocabulary and 
phrases of the preceding; and finally, the grammar-rules which they illustrate. 
On the whole, he has achieved his task successfully. ‘The book is very well 
printed, and a dexterous use is made of buld type to assist the eye.’ 


wap Her Majesty's Inspectors have, in all parts of the country, 
freely testified to the excellence of Prof. Darqué’s French 
Course, especially as to its fitness for Pupil Teachers’ use. 


JOSEPH HUGHES & Co., Froebel House, St. Andrew's Hill, 
. Doctors’ Commons, London, E.C. 


| 


The Guardian says :—‘ An unusually clear account of the pre-Norman pent 
and a good resumé of later history. The section on social progress and the devaq 
ment of trade, on the growth of our Colonies, and the later history of India, Ire 
and of ‘Trades Unionism, is specially valuable. ‘he book is a marvel of cheapad 
and is provided with eleven historical maps.’ . 

The Cambridge Chronicle says :—‘ Compiled by men who have made Bi 
History a special study, it specially enables students to cope with questions rela 
to the development of the constitution and commerce of the British Empwe, and 
history of that empire’s growth; but it will also be found a useful text-book for 
senior forms of schools.’ 

The University Correspondent says :—‘ Evidences of the authors 
experience as Histo-y teachers abound, especially in such points as the pa 
and excellent resumés on the effect of the Norman Conquest, the position of 
Tudor Monarchy, and the significance of the Rebellion of 1688.’ 
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Just Ready. Price 8d. 
GREEN’S 


DATE-BOOK OF BRITISH HISTOR 


Based on BOYD-CARPENTER and GREEN'S ‘ Outlines. 
An Invaluable Companion to any ‘Text-Book on His 






Price 


JOSEPH HUGHES & CO., Froebel House, St. Andrew’ 
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Doctors’ Commons, London, E.C. 
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THE PRACTICAL TEACHER. 


For 1895 Code. 





HEAD MASTER writes:—‘They seem to me to be just the thing to give 
confidence at the coming Examinations.’ 


WILSON’S 


For Standards II. to Vil. Price 1s. per packet. 


ILLIAM WILSON, late Head Master Senior Board School, Spring Grove, Huddersfield. 





One Packet—any Standard—sent post free for LOd. in stamps. 
| A Specimen Set (all Standards) sent post free for @/- 











ADVANTAGES. 
se Cards contain,— Ox one side; Arithmetical Tests for BOYS. 
” ” GIRLS. 
On the other side: ‘UNSEEN’ Tests in READING. 
- DICTATION. 


fe are 36 Cards in each Packet, with Answers, and a Book containing all the ‘Unseen’ Reading and 
Dictation Exercises. 


Arithmetical Examples are fully up to date, and embrace many of the Exercises most recently given. 
13 per cent. are H.M.I. actual Tests, and the remaining 25 per cent. are variations of these. 


¢Answers are correct, and may therefore be relied upon. 


t‘Unseen’ Exercises in Reading and Dictation have been most carefully selected, many of them being 
actual Extracts given by H.M.I. 


Teacher will have all the Exercises together in a small Book, given away with each packet. 
Hie ordinary difficulty in Examining children in ‘Unseen’ Reading will therefore be overcome. 






t-haste in education is much to be deplored. Forced growth is seldom healthy; but in the hurry and 
of getting up classes for inspection the ingenuity of teachers is cultivated. The inventive faculty has 
red about how facility of manipulation of tests may be managed, and the test card of the Inspector 
#n matched by that of the instructor. If these are used to follow up and test wisely-given and well- 
leaching, they are most useful; but if employed only in stimulating the art of passing, they are 
lymisused. The cards before us, of which Standards II.-VII. have come to hand, are judiciously varied 
niously arranged. ‘Arithmetic on one side, and Reading or Dictation on the other. They a thus be 
tlass teaching or in individual testing, and in a great many permutations may be made effective in 
jrevision. They could be advantageously made use of for silent work under the eye of a pupil teacher 
he master or mistress was engaged in oral instruction. The skill displayed in their arrangement is 
Mable, and their matter is excellent. Small keys are furnished with each series.’ 
Educational News. 


The Cheapest Cards ever Published. 





vevve—nws 


Price Iss. per Packet. 


SPECIMEN SET SENT POST FREE TO ANY TEACHER FOR 4s. 
EPH HUGHES & CO., Froebel House, Doctors’ Commons, London, E.C. 


AREE R's TEST CARDS 
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GREGORY'S GEOGRAPHICAL WORKS. 








Crown 8vo., 420 pp. NEW AND ENLARGED EDITION (SEVENTH). Price 2s. 6d. 


INCOMPARABLY THE BEST ELEMENTARY PHYSIOGRAPHY EVER PUBLISHED. 


ELEMENTARY PHYSIOGRAPHY 


WITH NUMEROUS ORIGINAL ILLUSTRATIONS. 
By R. A. GREGORY, 
Oxford University Extension Lecturer ; Honours Medallist in Physiography ; Formerly Computor to Solar Physics Committee, Th 
Royal College of Science, South Kensington ; Fellow of the Royal Astronomical Society ; Foreign Correspondent of the 
* Revue Générale des Sciences.’ 
UNSOLICITED TESTIMONY OF EXPERTS. 





J. BANNISTER, Esq., Stepney Pupil Teachers’ School, Trafalgar Square, E., A LONDON SCIENCE WRITER AND LECTURER says :—‘ Gregory’ 
writes :—* We like the book very much and intend to use it at once. Please send | book on Physiography is truly excellent, and meets all the wants of the student in 
thirty-two copies.” thoroughly workmanlike way.’ 

W. SMITH, Esq., B.A. (Lond.), Central Higher Grade School, Hull, JOHN R. MALEY, Lecturer on Physiography, Poplar, E., writes -—‘Shil 
writes :—* I am delighted with the book, and have at once introduced it here.’ certainly recommend it this season.’ . siete. ; 


Miss E. J. CLAYDEN, P.T.’s Central Classes, Simms Cross, Widnes :— m . 
‘“Gregory’s Physiography” is simply splendid, and I intend it to supersede the JAS. W ALLIS, Esq., St. Thomas Charterhouse Pupil Teacher Centre, Go wel 
ordinary ‘‘ Physical Geography” in use in my classes.’ Road, E.C., writes :—‘ Its great feature is the splendid way in which the Physical 


A. HARVEY SMITH, Esq., Wesleyan Higher Grade School, Hanley, writes :— | nd Astronomical Geography is treated.’ 


‘I consider it is most admirable and thorough. It is certainly a more complete JAS. WAUGH, Esq., B.A., Higher Grade School, Howard Gardens, Caniiff, 
manual than - Ay have previously seen on the subject.’ writes :-—‘ I am so pleased with it that I intend to introduce it into my school, 

D. RENTON, Esq., School-house, Macduff, wrtes:— I have now carefully is just such a book as I have wished for a long time—one simple enough to be used 
examined the Physiography, and have no hesitation in saying that it is one of the almost as a Geographical Reader, and at the same time just condensed en 0 
best books on the subject that I know.’ make suitable answers to the science questions. I am particularly pleased with the 

ARTHUR WHEATLEY, Esq., B.A., B.Sc., Lecturer on Physiography, Tech- Astronomical part, Your manner of dealing with this difficult section of the 
nical College, Bradford, writes :—‘ The best I have seen. 1 shall recommend it.’ Syllabus, and the accompanying illustrations, are capital.’ 

THOS. HUDSON, Esq., Rodley Board School, Leeds, writes :—*Asateacher | 7. BASTOW, Esq., B.A., B.Sc., Head Master of the Shipley Technica 
of Physiography for many years I hail with pleasure the publication of such a work | g¢hools :—‘I am exceedingly pleased with Gregory's Physiography, and shal 
at so smal, a price.’ _ — s certainly bring it into use in my classes.’ 

\< , - ) ysiogra y : > ye 
ALEX. ANSELL, Esq.._ Lecturer on Physiography, Sowerby Bridge>-*The | “Gen TURNER, Eeq., Science Lecturer, St. Paul's School, Midiut 


best in the market undoubtedly, and I shall introduce it. 

F. TROUT, Esq., Ch. Ch. Boys’ School, Newark, writes :—‘ Consider it an a 1 1 er j 
excellent book. It is a little singular that this very evening I received a note from a you sent me. think very highly of it, and shall use it in our Physiography 
friend of mine who teaches Physiography at the University College, Nottingham, this year. 
mentioning this same book, and recommending me to adopt it. I shall certainly THOMAS SCALLAN, Esq., Temple Street Science School, Sligo, writes: 
adopt it.’ | ‘Superior to any other text-book I have seen on the subject.’ 


writes :—‘ I beg to thank you very warmly for the excellent work on Physiograph 


Now Ready. Third Edition. Price 4s. Illustrated. Post Free, 3s. 


ADYVYANCED PHYSIOGRAPHY 
By R. A. GREGORY, F.R.A.S., #¢ J. C, CHRISTIE, F.G.S., 


Oxford University Extension Lecturer. Lecturer in Geology at the Glasgow and West of Scotland Technical College 

THE NEWCASTLE DAILY CHRONICLE says :—‘ We areglad to welcome | and good, and the book is well indexed, and the work of an able teacher 
a text-book of “‘ Advanced Physiography ” by Mr. Richard Gregory, which is sup- | over.’ 
plementary to the elementary work of the author. This volume, like the other, NATURE, August roth, 1893, says :—‘ We confidently recommend the book ta 
covers its ground better than any other on the subject. ‘There is nothing either of | the notice of teachers, for it is certainly one of the most excellent expositions of th 
the scrappy or superfluous about it. The sections are well-jointed, and the style | subject we have yet seen.’ : i “ i ' 
is very simple and direct. Mr. Christie adds three excellent chapters upon the Mr. T. W. PIPER, St. Katherine’s Training College, Tottenham, says —‘W 
condition of the earth’s interior. The diagrams and illustrations are numerous | shall at once adopt it at the College.’ 








a 








Now Ready. Extra Cloth. Price 4s. 6d. nett. 


HONOURS PHYSIOGRAPHY 


By R. A. GREGORY, F.R.A.S., 
and H,. G. WELLS, B.Sc., LOND., 


Lecturer in Geology at the University Tutorial College; Third in Honours in Geology and Physical Geography at B.Sc.; Fellow of the 
Zoologwal Society; Fellow (in Honours) and Dorek Scholar of the College of Preceptors. 





One of H.M.I1. says:—'I find several questions for the Scholarship Examinations, 1891, taken verbatim from Gregory’s book. 
ADOPTED IN TRAINING COLLEGES AND P.T. CENTRE SCHOOLS. 
SIXTH EDITION. Crown S8vo. Extra Cloth. Price 3s. 6d. 


PHYSICAL AND ASTRONOMICAL GEOGRAPHY 


Specially designed for Pupil Teachers and Scholarship and Certificate Candidates. WITH ORIGINAL ILLUSTRATION Ss. 


OPINION 8S. 
ONE OF THE BEST-KNOWN EDUCATIONALISTS OF THE DAY THE ROYAL COLLEGE OF SCIENCE MAGAZINE says :—‘Astronomic 
writes -—‘ Mr. Gregory’s Manual is simply magnificent.’ and Physical phenomena are dealt with in such a comprehensive, simple, # 


CHARLES W. REECE, Esq., Lecturer on Geography, Pupil Teachers’ School, | accurate manner, as must at once recommend it to pupil teachers and schol: 
‘Thomas Street, London, E., writes —‘ I have no hesitation in saying that the book | students, for whom it is primarily intended. Teachers of Elementary, and 
is a splendid one. Mr. Gregory should be proud of it. 1 shall certainly recommend | advanced Physiography, would do well to adopt it as a text-book; while our ° 
it. It ought to be not only in the hands of those for whom it is especially written, | students would find the Astronomical portions particularly helpful at the end 
but also of every teacher of geography. The illustrations, type, and style of pub- | their first year. The style is lucid, and easy for Elementary students to un 


lication will be appreciated by all | stand; the numerous illustrations and diagrams are excellent. A recapitulation 
THE UNIVERSITY CORRESPONDENT says :—‘ This Manual begins with | the end of each chapter will be found very useful for examination work. 
some luminous explanations of various lineal, angular, and superficial measurements NATURE says :—‘ The general conception and arrangements of this volume # 


used in Physiography, and ends with a short classification of the races of mankind. | very good, and thesame may be said of the detailed treatment of most of the subject 
he treatment is throughout full and lucid ; the matter good and well chosen; the | discussed. The chapter on therotation ofthe Earth and consequent phenomena s¢ 
numerous original drawings are highly instructive (¢.g., those illustrating the causes | ceedingly good, as is the following one on its revolution. The account of eclipses 
of air-currents on pp. 154, 156); the printing is clear ; the binding, and execution of | of the tides is exceedingly good, and well calculated to render these phenome 
the cuts, leave nothing to be desired; and at the end of most of the eighteen chap- | inteiligible to learners. The chapters on the atmosphere and its movements at 


ters into which the book is divided, there is a useful summary of the contents of the | clear and instructive, as are those on oceans arid ocean currents. The numer 
chapter. 


London: JOSEPH HUGHES & CO., Froebel House, St. Andrew’s Hill, Doctors’ Commons, EC 


illustrations are clear, and elucidate some of the more difficult problems discussed 
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THE PRACTICAL TEACHER. 


S SUCCESS UNPARALLELED IN EDUCATIONAL JOURNALISM. 
. 





Price One Penny EVERY WEEK. 
THE 


X¥NFANTS MISTRESS. 


KINDERGARTEN AND NEEDLEWORK TEACHER. 





tee, The 
CHIEF CONTENTS. 
‘Gregoyqgelent Infant Schools and their Mistresses. |Special Reports of the London School Board 
rudent inagmms series of Illustrated Sketches of Excellent Infant Schools, | Meetings. 
with Portrait of Head Mistress, and copy of Time Table | 
s:—Sull in use. _ Animal Lessons. 
, Gowaas With an Inspector on our Infants’ Schools: | Recent Examinations of Infants’ Schools. 


© Phyl What they are, and what they ought to be. | New Recitations for Infants. 
ss Coat Games for the Babies. Serial Stories by Well-known Writers. 


‘to be ued OCCuUpations. Illustrated. 
| Tea-Table Talk. Our Lawyer. 
of" Mental Arithmetic Questions for Infants and | ye Our Answers. 
| Needlework Queries answered by Miss Sopny Locn, 


ion of tell Standard I. 
oan of Pestalozzi. Examiner to the London School Board. 
- Technia 


, and shally the Rev. Canon WARBURTON, formerly H.M. Inspector | Book Gossip. To-Day and Next Week’s Engage- 


ai of Training Colleges for Schoolmistresses, ments. 

fiddlestr’ 

vysiogrannygim Plays for Infants. Our World. | Scotch Notes. 

raphy Casi 4) Sayings. Chats with an Inspector, &c. 


», writesmel House Correspondence Classes. | Bi . - 
special course of Preparation for the Froebel Union Ele- | Big Type Sums, with Answers. 


————#@ mentary Certificate. | Prize Competitions. 
Cy Annual Subscription (Including all Supplements), post-free, 6/6. 
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a5 





v“SS IN THE PRESS. READY SHORTLY. 
oo te Price is. 6d. 
says —"W With very numerous P.T. and Scholarship Examination Questions. 





yICHOLARSHIP ALGEBRA. 


ww. T. THOMPSON, B.A. (Lond.), 
= Formerly Co-Director of the Birkbeck Training Classes. 


ad " . . aa * 7 . , 
y's bookMrie CLEAREST EXPONENT I HAVE EVER SEEN.’—Lady Principal, The Princess Helena College, Ealing, W. 


HY AIM AND SCOPE OF WORK. 


his book is primarily intended to meet the needs of candidates for the Queen’s Scholarship Examination, the Oxford 
Cambridge Locals, the Examinations of the College of Preceptors, and of women students for the Certificé ate Examina- 
‘Astronomtic of the Education Department. 


1d scholastiggg he subject is treated in a popular and-simple style. Rural pupil teachers preparing for the Scholarship Examination, 
ary, and “Siiere not able to secure the good tuition which pupil teachers in town generally enjoy, will find this book, with its easy 


nt the ed @™e"ect graduation, its simplicity of exposition, and abundance of worked exercises, just the thing they need. All pupil 
mts to eam ess will. find it includes everything which may possibly be asked for at the Scholarship Examination. The solution of 
apit fand quadratic equations, in particular, is treated with a fulness found in no other treatise on Elementary Algebra. 


his volume sm ‘icrcises include every single question set at the Scholarship Examination for the last fifteen years, a large number of 


of teens et during recent years to ‘both English and Scotch pupil teachers, and an abundant selection of examples from the 
no see F . . . - . . ~ 4 fe 

of eclipses sity Local Examinations, the Examinations of the College of Preceptors, and the Certificate Papers set to women 
se phenomemmts by the Education Department. 
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Ixix THE PRACTICAL TEACHER. 
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FRANCOIS #3 SCHOLARSHIP and CERT. 
COPPEE’S FICATE Students will find Literal 


and Free Translations of ‘Le Trésor’ 


LE week by week in the columns of 


TRESOR. TH ES 
GIRLS’ Mistress. 


Price ONE PENNY. Annual Subscription, 6/6. 


“——. 2. = © © = 2 © 2. | | 2) 2. 2. ss 
i ee a 


Chief Contents of Weekly Issues: 


CLASS SUBJECTS UNDER THE NEW CODE. By an Inspector or Scuoots. 
MODEL GIRLS’ SCHOOLS, AND HOW THEY ARE MANAGED: A Series of IIlustrated 


Interviews. With Portrait and Autograph of Mistress, and copy of Time Table in use. 


SUITABLE OCCUPATIONS. Illustrated. By J. Vaucuan. Edited by Grorce Ricks, B.Sc., Inspecto 
of Schools, School Board for London. 


CHATS WITH CHILDREN ON DOMESTIC ECONOMY. By Eruet R. Lusn, Head Mistre 
of the Ipswich Higher Grade Girls’ School ; Organising Mistress to the Ipswich School Board ; and late Lecturer on Hygien 
and Domestic Economy at the Derby Pupil Teachers’ Centre. 


OUR NEW PUPIL TEACHERS’ COURSE. By A. T. Frux; First on Scholarship List; Heat 


Master Pupil Teachers’ Centre, Belvedere ; Author of ‘Scholarship School Management.’ 

COOKERY COURSE. By Miss Tarrersatt, Organiser and Superintendent of Cookery to th 
London School Board, 

OUR DRAWING MASTER. By F. E. Smitu, Visiting Art Master to the Norwich School Board 


Freehand Drawing, with many Illustrations. Questions answered Free. 


STANDARD PROBLEMS FOR GIRLS, AND HOW TO SOLVE THEM. By T. | 
ELLERY, President of the National Union of Teachers, 


FULL NOTES OF LESSONS. By Ws. Dont, B.A., Head Master P.T.s’ School, Brighton. 
THE L.L.A. OF St. ANDREWS: What It Is, and How to Get It. A Special Course 


Preparation by THos. CARTWRIGHT, B.A., B.Sc., Lond. 
TRANSLATION OF “LE TRESOR” for Scholarship and Certificate Students. 
OUR TRAINING COLLEGES. 
RECENT EXAMINATIONS OF GIRLS SCHOOLS. 
OUR COUNSEL’S OPINION ON SCHOOL LAW, CODE, AND OTHER MATTER 
BIBLE LESSONS. By an Inspector or Scnoots. * OUR ‘AT HOME.’ 
ALL THE NEWS OF THE WEEK UP TO DATE. 
SCOTCH NOTES. REVIEWS. NEW DICTATION TESTS. 


NEW COMPOSITION STORIES. 
OUR NEEDLEWORK EDITOR. By Miss Locn, Examiner to the London School Board, ¥ 


answers all Questions, Examines Scholars’ or P.T.s’ Work, and sends Samples free to Subscribers. 


HOW TO MANAGE VILLAGE MIXED SCHOOLS. By an Inspector. 


Wa ORDER YOUR BOOKSELLER TO SUPPLY THE PAPER REGULARLY. 


JOSEPH HUGHES & CO., Froebel House, St. Andrew’s Hill, Doctors’ Commons, London, § 
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White Street, Finsbury Street, and Ropemaker Street, Moorfields, LONDON, Ef 
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» Scholarship, 1891, * 343 ,» 7 
,9 385 t . 
May & Oct., ISor, 


May, 1593, , over 5OO 9 6 
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PROFESSOR CUSACK, 


SOME RECENT SUCCESSES. 


At Certificate, 1891, Examination, 322’7 Students of this College were successful. 
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Scholarship, 1893, * 


Scholarship, ) 
July & Dec., 1894, 5 


Certificate, 1804, 


Po 
» » 1,000 


462 Successes, including No. 1 on the List. \t 
. “3892, ze 736 
May, 1894, , over 600 


§ No. 4 Girls’ List, and . 
o * (No. 6 Boys’ List. 





> already ascertained. \. 

Making nearly '7,Q00Q Successes since April, 1891. yy 
x 
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| 

1894 RESULTS. \ 


CERTIFICATE, 


Over 1,000 SUCCESSES already ascertained. 
The following are amongst the first received :— 
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PROFESSOR CUSACK Si, Avenue Road, North Finchley, April 5th, 1895 To PROFESSOR CUSACK 3, St. George's Road, Miletown, Sheerness-on-Sea, Apri! 6th, i ry 
ma 8 tisw very great pleasure that I write to tell you I have passed in the First | Dear Stn,—You will no doubt be pleased to hear that I obtained a First Clas | 
I " y r‘ ficate Exa vat ' ember. itis gratifying torecord | Certificate E Laminati oh last December. Much of my success I attribute to your excell 
ss as attended ring the years t » been studying at the College I Yours faithfally RK. J. © 4 
° : at Class at Ist Ye ¥ a4. TI alsoo ~~ . lo PROFESSOR CUSACK 15, C-uikshank Road, Stratford, E., April 6th, . 
: 7 . 0..Rne Senenets W me te thank Jo .y a7 ag Dean Scx,—I am pleased to inform you that I have obtained a place in the First Di 
ame Y ge every S * romain, y . ATI nd Year's papers rhanking you and your staff for the careful tuition received. —I am, . 
k AO} talia hur I School, Hatton Garden, April Ist, 1895 yours faithfully, EB. SS 
a : ; sed to hear that J have obtained a place in the Pirst Div:sion, at ro PROFESSOR CUSACK St. Wilfred’s Priory, Arundel, Sussex April 
° ° . Year sthe third time I have obtained a let while Dean Sta,—I have received the report of the Christmas Examination, and have @ 
y ’ ty a tiflcate ~3- Wa ae vane p- ati My place in the First Division. Many thanks to you and the excellent staff of your 
. . ‘ r ’ rom you an mh the members o yur lua > pt dase ¢ . ell ; 4 “4 
- - : . a “> poh aed MARY IRVINE valuable lessons received throw@h the Correspondence Classes.— With thanks, your . 
8 ‘ ACK Mortimer Street, Herne Ray, March 28th, 1895 to Fai DFESSOR CUSACK 16, The Chase; Clapham Common, 8.W 
am very pleas eat t f y that | have been fortunate enough to t Iam very pleased to be able to inform you that I have gained a Pirs . 
First Division at tt t Ce : atio t Year Men I have no doubt Conti ate imantion ths ist year.—Yours truly, EDITH Wit 
, that thie result . to the sple tuition given in your Correspondence Class 
Ay wpe ’ ree ft t r To PROFESSOR CUSACK Grange Road School, Plaistow, E., April 4 ~ 
» t I . f an . Dean Sta,—I have a First, L. B. Ha », 
. TeCtee, US f —_ to PROPESSOR CUSACK Oldland Common, Bristol, April It 
) SAC} Forest ' Drar Sia I have just heard the result of the Ist Year Certiticate Exami Lition, 
i have just afd that I hay : obtaiged a First Division.— Yours truly, B 4 
Fire ivis Is 1 lik ake ‘ To PROFESSOR CUSACK 123, Osborne Road, Forest Gate, Apri! 2nd, 
received y sty Dean Sin,—You will be pleased to hear that | have obtained a First Class at the ' 
y tory most ex nt lessous in Ar : ad A ra,— Yours truly Certificate Examination last December.— Yours truly LIB . 
Vv. M. KING 
, : . arn Queen’s Road, Manchester, April 3rd, 1995 To PROFESSOR CUSACK 12, Lansdowne Gardens, South Lambeth, March Si) 
ohne a a he pleased todhear that I have been fortemate enough to secure Dean Sin,—You will be pleased to hear that for the second time I have been placed 
= yt) ey — _ i erakieh Eetmanmaiee ioe tityi 7 cate Examination. I must attribute my success to tt 
| Firet Division hogy ste _? fk. — . boi, <r, seieasianten alt tasmesss assistance derived from your really excellent classes. All knotty points in eact 
. - ° cheva * tuition. which has been the means of procuring me sucha treated ig perfectly clear manner. and [ fee! sure that ifa student combined hunest self-we 
: semain. yours trel? M. K. ALCOCK the excellent tuition to be obtained at your College, he could not fail to ebt 
“ Examination. It seems @ ecanty return to give my thanks to the Tutors who have assis 
much, and I hope to show my appreciation still more by recommending your ‘1 
, BR CUSAC) " ° 51, Higt Street ae April Sth, 1809, on every p sesible oecasion. Thaoks also to your tuition i was able last mar to gar 
9 Ses, uJ ' ave Just i ves wee ny yoy —=s Science and Art subjects. With every good wish for the prosperity of the College 
: aff for ee ficient help | receiv the Day Training College yours very faithfull y, 0! uN Pi 
A « you all future success, with kind regards —Helieve me, yours sincerely, H. A. TALBOT To PROFESSOR CUSACK 56, Castle Gate, Newark, April 2nd, 
Dean Sra,—I have just received the result of the Christmas Examination, and am p* 
I 7 CUSACK 2, Emily Mace 1 uibrooke, Kingsbridge, Devon, April Sth, 1895 say that I have obtained a place in the First Division of the Ist Year Class List 
‘ I have to-day heard the result of the recent Certificate Kzamination, 2nd Year passed with credit in Domestic Economy. I feel that I owe the success to the excellent 
Y © pleased to hear that,as last year, Tam placed in the First Division. I attribute this which I received through your Correspondence Classes, and desire to return my best ® 
. gren are, to the excellent tuition | have received, both years, at your Classes, yourself and your Sésistants for the valuable help which I have received. Hoping 
ay : for the same Lam, yours very truly bk. M. COLLACOTT success in June.—I am, pours aichtelly NELLIE EDWAM 
to Pt MACK 6, Herkeley Terrace, Newbury, April Sth, 1805 To PROFESSOR CUSACK 22, Brunswick Square, Camberweli, April @h, 
oan Gre ave much pleasure in informing you that in the Ist year Certificate Examination Desa Stn,—No doubt you will be pleased to hear, that through the admirable tuition! 
‘ a s First Class. I feel sure that I should not have obtained this position, a vilege of receiving in your College, | have obtained a place in the First Class at i 
' , reanisation of, and excellent instruction in, the various stadies. I have tamination for Ist Year Certificate. I have also a notice informing me that I havep 
t ’ st ny acquaintances, two of whom are about to put themeelves under credit in Domestic Economy. Again thanking you for the careful preparation | received 
. t . yours truly, BE. MORKIS late Examination —I remain, Sir, yours truly AMY Fil Rey 
. . To PROFESSOR CUSACK 34, Lawson Road, Norwich, April at, 
rESS aCe 16, Carshalton R4., Lakenham, Norwich, Apri! 4th 18958 Dean Six,—I am very pleased to inform you I have gained s place in the Fi vet Di 
au Sin sve just heard that I have been placed in the Firet Division of the Clase List eredit in Domestic Economy at the Certificate Examination Ist Year. I feel that | owe CUS, 
f & Fear Certis tee] that it is owing to your good tuition that I am so p sane 1 there- to the excellent tuition I have received from your Correspondence Classes, and desire ‘ 
re take this rtunity of thanking you and your assistants, which I do m« rt heartily. —Believe best thanks to yourself and your excellent staff for the valuable assistance which | have : 
to remaio, yours fa A. B, CULLING. Lam, yours sincerely, ELLEN P 
fo W' SOR CUSA 12, “8,” Guest Street, St. Luke's, B.C, April Sra, 1805. To PROFESSOR CUSACK Browning Road, Enfield, April 
ran Sta,—I have great pleasure in communicating to you the fact that I have obtained a place Dean Sia,—I have much pleasure in informing you that at the Certificate xan 
" e Firet Division the } t Year Certi ficate List. I have also passed with credit in December, Il was successful in obtaining a position in the Pirst Division on 2nd , 
‘ Economy I take this opp iity of expressing my gratitude to you and your staff for With kindly recollections of your valued assistance during the past year, and sincere 
‘ we t tuit I have received at the Cusack Lostitute am, Sir, your obedient servant, continued success of the ‘‘ Cusack Lnstitute.’’—Believe me, yours most gratefully 
MEAKHS, ‘ U 
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